SIx-Phase Heating ™ Pilot-Scale Test

Technology Performance Report

Dense Non-Aqueous Phase Liguid
Eastern Parking Lot Groundwater Plume

Air Force Plant 4
Fort Worth, Texas

May 2001




Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED

MAY 2001 Technical 00-00-2000 to 00-00-2001
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER
Six-Phase Heating Pilot-Scale Test Technology Performance Report F41624-97-D-8020

Dense Non-Aqgeous Phase Liquid Eastern Parking Lot Groundwater
5b. GRANT NUMBER

Plume Air Force Plant 4, Fort Worth, Texas
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
URS Cor por ation,9400 Amber glen Blvd.,Austin, TX,78729 NUMBER

80480009.0601
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
Air Force Center for Environmental Excellence AFCEE

11. SPONSOR/MONITOR’S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
Additional Performing Organization: Current Environmental Solutions, Marietta, GA

14. ABSTRACT

This document presentsthe Technology Demonstration Report for a Six-Phase Heating(TM) (SPH)
Pilot-Scale Test at Air Force Plant 4, Fort Worth, Texas. The test was performed to determinethe
effectiveness of SPH at removing volatile or ganic compounds, primarily trichloroethene (TCE), from the
vadose and satur ated zones underlying Building 181.

15. SUBJECT TERMS
Six-Phase Heating, SPH, TCE, trichlor oethene, trichlor oethylene, groundwater remediation, DNAPL, Air
Force Plant 4

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a NAME OF
OF ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 278
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



SIX-PHASE HEATING . PILOT-SCALE TEST

FINAL
TECHNOLOGY PERFORMANCE REPORT

DENSE NON-AQUEOUS PHASE LIQUID
EASTERN PARKING LOT GROUNDWATER PLUME
AIR FORCE PLANT 4
FORT WORTH, TEXAS

Contract Number F41624-97-D-8020

Prepared for

Air Force Center for Environmental Excellence
Brooks AFB, Texas

Aeronautical Systems Center
Wright-Patterson AFB, Ohio
Prepared by

URS Corporation
Austin, Texas

Current Environmental Solutions
Marietta, Georgia

May 2001



[This page was intentionally left blank.]



REPORT DOCUMENTATION PAGE

Form Approved

QMB No, 0704-0188

Public reporting for this collection of information is estimated 1o average 1 hour per response, including the time for reviewing instruction, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of thig collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1024, Arlington,
VA 22202-1302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503,

l. AGENCY USE ONLY (Leave blank) 2. REPORT DATE

May 2001

3. REFORT TYPE AND DATES COVERED

Final

4. TITLE AND SUBTITLE _
Six-Phase Heating " Pilot-Scale Test
Technology Performance Report
Dense Non-Aqueous Phase Liquid
Eastern Parking Lot Groundwater Plume
Air Force Plant 4
Fort Worth, Texas

4, FUNDING NUMBERS

F41624-97-D-8020
Delivery Order 0109

6. AUTHOR(S)
URS Corporation
Current Environmental Solutions

7. PERFORMANCE ORGANIZATION NAMES(S) AND ADDRESS(S)

URS Corporation
8501 N. Mopac Blvd
Austin, Texas 78759

8§, PERFORMANCE ORGANIZATION REPORT
NUMBER

80480009.0601

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(S)

AFCEE/ERD
3207 North Road
Brooks AFB
Texas 78235-5363

10. SPONSORING/MONITORING AGENCY
REPORT NUMBER

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Unlimited

12b. DISTRIBUTION CODE

13, ABSTRACT {(Maximum 200 waords)

This document presents the Technology Demonstration Report for a Six-Phase Heating™ (SPH) Pilot-Scale Test at Air
Force Plant 4, Fort Worth, Texas. The test was performed to determine the effectiveness of SPH at removing volatile
organic compounds, primarily trichloroethene (TCE), from the vadose and saturated zones underlying Building 181.

14. SUBJECT TERMS
DNAPL, SPH, Six-Phase Heating, Remediation, Thermal, Air Force Plant 4, LM Aero

15. NUMBER OF PAGES

16, PRICE CODE

17. SECURITY CLASSIFICATION 18, SECURITY CLASSIFICATION
OF REPORT OF THIS PAGE,

19. SECURITY CLASSIFICATION 20, LIMITATION OF
OF ABSTRACT, ABSTRACT

nan 7540-01-260-5600

Standard Form 298 (Rev, 2-89)




[This page was intentionally left blank.]



PREFACE

URS Corporation (formerly Radian International, LLC) was contracted on July 1999 to perform a
Pilot-Scale Study and Remedial Design for the Remediation of the Dense Non-Aqueous Phase
Liquid (DNAPL) in the Eastern Parking Lot (EPL) Groundwater Plume at Air Force Plant 4, Fort
Worth, Texas. Work is being conducted under Contract Number F41624-97-D-8020, Delivery Order
Number 0109.

Key URS personnel are as follows:

Eric McLaurin Contract Manager

Stephen Fain, P.G. Project Manager

Craig Holloway, P.E. Task Manager/Project Engineer
Eric Anderson Health and Safety Officer

Jean Youngerman QA/QC Coordinator

The anticipated period of performance for this delivery order is from July 1999 to October 2001.
This contract is administered by Ms. Sarah J. Byrum, U.S. Air Force, Headquarters Human Systems
Center, located at 3207 North Road, Brooks AFB, TX 78235-5363. The Contracting Officer’s
Representative (COR) is Mr. Don Ficklen (210/536-5290) located at HQ AFCEE/ERD, 3207 North
Road, Brooks AFB, Texas 78235-5356.
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EXECUTIVE SUMMARY

This Technology Performance Report contains evaluation of the effectiveness of Six-Phase Heating™
(SPH) technology at removing trichloroethene (TCE), including reported dense non-aqueous phase liquid
(DNAPL), at the Air Force Plant 4 (AFP4), Fort Worth, Texas site. Based on prior results of an
evaluation of thermal technologies, to enhance contaminant recovery over that obtained with the existing
soil vapor extraction (SVE) system at the site, in-situ electrical resistive heating was selected as the
thermal enhancement for the pilot-scale testing. AFP4 is an operating facility, and the test was performed
in such a way as to minimize disruptions to Lockheed Martin Aeronautics Company’s (LM Aero)
manufacturing mission. URS Corporation (URS) and Current Environmental Solutions (CES) jointly
performed the planning, pilot-scale testing, and reporting for the USAF Aeronautical Systems Center
(ASC) and the Air Force Center for Environmental Excellence (AFCEE).

SPH uses conventional single-phase transformers to convert standard three-phase electricity into
six-phase electricity. For the pilot-scale test, seven electrodes were inserted into the ground in a
hexagonal array (one neutral electrode in the center of the array), with six perimeter electrodes located 60
degrees apart both physically and electrically and each receiving a separate current phase. The
hexagonal-shape electrode array appears to provide a more uniform distribution of electrical currents in
the subsurface than other geometric layouts. Each electrode conducts electricity with as many as six other
nearby electrodes. In addition to flowing along the straight-line path between the electrodes, the current
also fans out slightly in the vertical and horizontal directions. The result of this electrical current is even
heat generation in the subsurface that leads to uniform steam production and volatile organic compound
(VOC) volatilization throughout the treatment volume.

The pilot-scale test was performed within the source area for the Eastern Parking Lot (EPL) TCE
groundwater plume at the site. The original source of TCE is believed to be leaking degreaser tanks in
Building 181, the Chemical Process Facility, that have since been removed. The degreaser tanks were
removed from service in 1991, after reported leaks of over 20,000 gallons of TCE. Results of several
subsequent investigations found that the releases of TCE had resulted in contamination of the vadose zone
and groundwater beneath Building 181. The resulting groundwater contamination is moving in a
generally northeastern direction, to underneath the EPL area.

SPH pilot-scale test field activities were conducted over an eight-month period beginning with the drilling
and installation of subsurface components on 17 April 2000 and ending with the post-test soil sampling
on 21 November 2000. Implementation of the SPH pilot study followed strict adherence to the Six-Phase
Heating™ Pilot-Scale Test Work Plan, Sampling and Analysis Plan, and Health and Safety Plan (URS
and CES, March 2000). Subsurface heating activities were completed over a 13-week time period from 7
August through 3 November 2000.

The subsurface in the test area beneath Building 181 consists of heterogeneous alluvium materials with
varying amounts of clayey sand, sandy clay, and gravelly clay; and a deeper saturated silty or clayey sand
and gravel unit that immediately overlies limestone and/or shale bedrock. The test area vadose zone is
approximately 25-30 ft thick, and it transitions into a thin aquifer that is typically less than 5 ft thick.

The SPH test was designed to treat a circular area of 3,120 fi? (heated area, assuming 45 ft diameter array
and heating zone extending 1.4 x array diameter), and a volume of 3,930 yd?* (from 2.5 to 37 ft below
ground surface). The pre-test determined average dissolved-phase TCE concentration in the saturated
zone was 141mg/L, and TCE concentrations in the vadose zone have ranged from < 1 to > 2700 mg/kg.
Table ES-1 shows the three primary performance objectives for the SPH test.

Air Force Plant 4, Eastern Parking Lot Groundwater Plume ES-1
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Table ES-1
SPH Pilot-Scale Test Objectives

Performance Method of Measuring
Performance Criteria Objective Performance

Subsurface temperatures in the | Boiling point of TCE at | Subsurface temperature monitoring
treatment volume depth points
Soil TCE pilot test remediation <11.5 mg/kg' Pre- and post-test borehole soil
goal sampling
Groundwater TCE pilot test < 10 mg/L' Pre-test, interim and post-test
remediation goal groundwater sampling

" These performance objectives represent a >99% and >96% reduction in soil and groundwater TCE concentrations,
respectively, from the highest previous detections in the SPH test area.

Overall, the SPH pilot-scale test proved successful in heating the subsurface and removing TCE
contaminants from the soil and groundwater at the site. The following points summarize the major results
of the test.

» SPH raised the subsurface temperature above the boiling point of TCE at 21 of 24 monitoring
locations. At 14 of 24 monitoring locations, subsurface temperatures reached the boiling
point of water.

» Based on the statistical evaluation criteria to assess test performance, involving both upper
confidence limit (UCL) and means comparisons, SPH was effective at remediating the soil
and groundwater.

»  Pre- and post-test soil sampling results showed that although only one of the 15 pre-test soil
samples had a TCE concentration (18.3 mg/kg) > the 11.5 mg/kg groundwater protection
threshold, it was reduced to < 1 mg/kg by the heating. The soil mean concentrations fell from
3.4 t0 0.16 mg/kg, yielding a 95% reduction. The 95% UCL concentration was reduced from
8.4 to 0.29 mg/kg, yielding a 97% reduction.

» SPH reduced TCE concentrations in the groundwater to below the 10 mg/L performance
objective. The groundwater mean concentration fell from 73.4 to 3.6 mg/L, yielding a 95%
reduction. The 95% UCL concentration was reduced from 129 to 5.7 mg/L, yielding a 96%
reduction. Only one of 10 wells did not experience TCE reductions to below the objective.

» Approximately 330 pounds of TCE were removed from the subsurface during the pilot test,
Most of this was in the vapor phase, with less than one pound being removed as condensate.

» The chloride measurements in groundwater indicate that biodegradation of TCE was
enhanced by the heating resulting from SPH. This biodegradation probably consisted
of reductive dehalogenation or halorespiration and contributed significantly to the
reduction of TCE concentrations.

¥ The cost of remediating the subsurface with SPH is approximately $1,500/1b of TCE
removed, or $130/cubic yard, notwithstanding soil vapor treatment costs.

P The system was able to input the required energy at an acceptable level and rate, and no
unsafe operating voltage potentials were established during the test.

¥ Continuous monitoring of air quality within the building showed no measurable deterioration
as a result of the remediation.

»  Helium tracer recovery test and indoor air monitoring data indicate the SVE system was
effective at capturing vapors generated from the heating.

Air Force Plant 4, Eastern Parking Lot Groundwater Plume ES-2
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¥ Average subsurface vapor flow and recovery appeared to increase with increased
temperatures.

¥ Technology related safety data (e.g., induced voltages, air quality) and a pipe corrosion
analysis indicate larger-scale SPH implementation could be performed within the building
without unacceptable impact on plant operations.

» The existing treatment system adjacent to Building 181 appears adequate for a larger-scale
implementation of SPH technology.

»  Accordingly, data gathered during the pilot-scale test support the design and implementation
of larger-scale SPH application at AFP4,

Based on the findings of the pilot-scale test, some of the recommendations for any future, presumably
larger-scale implementation of SPH at AFP4 include: 1) collecting additional groundwater, and possibly
soil gas, samples to further assess rebound potential; 2) decreasing the diameter of the electrode array; 3)
heating to a shallower depth below the building slab; 4) evaluating methods other than traditional soil
sampling to assess remediation of the vadose zone; 5) having additional spare parts for SPH and the
existing treatment system; 6) further delineating the extent of soil contamination to the north of the test
array prior to, or concurrently with, larger-scale implementation; 7) evaluating the possibility of TCE
DNAPL residing in the underlying limestone; and 8) ensuring groundwater monitoring wells used to
measure technology performance are screened to the underlying bedrock interface.

Air Force Plant 4, Eastern Parking Lot Groundwater Plume ES-3
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S1X-PHASE HEATING™ PILOT-SCALE TEST
TECHNOLOGY PERFORMANCE REPORT

DENSE NON-AQUEOUS PHASE L1QUID
EASTERN PARKING LOT GROUNDWATER PLUME
AIR FORCE PLANT 4
FORT WORTH, TEXAS

1.0 INTRODUCTION

URS Corporation (formerly Radian International) and Current Environmental
Solutions (CES) have jointly prepared this Technology Performance Report for the
USAF Aeronautical Systems Center (ASC) and the Air Force Center for Environmental
Excellence (AFCEE). This report contains evaluation of the effectiveness of Six-Phase
Heating™ (SPH) technology at removing trichloroethene (TCE), including reported
dense non-aqueous phase liquid (DNAPL), at the Air Force Plant 4 (AFP4), Fort
Worth, Texas site. The TCE DNAPL is believed to be the source of the Eastern Parking
Lot (EPL) groundwater plume at the site.

Selection of the SPH technology for this test is documented in the Preliminary
(30%) Remedial Design, Dense Non-Aqueous Phase Liquid, Eastern Parking Lot
Plume, Air Force Plant 4, Fort Worth, Texas (Radian, September 1999). The test was
conducted according to the Six-Phase Heating™ Pilot Scale Test Work Plan, Sampling
and Analysis Plan, and Health and Safety Plan, Dense Non-Aqueous Phase Liquid,
Eastern Parking Lot Groundwater Plume, Air Force Plant 4, Fort Worth, Texas
(Radian & CES, March 2000).

1.1 Site Description and Operational History

AFP4 is located in Tarrant County, Texas, seven miles northwest of the City of
Fort Worth (see Figure 1-1). The plant is bounded by Lake Worth on the north, Naval
Air Station Fort Worth Joint Reserve Base on the east, the community of White
Settlement on the south and west, and the City of Fort Worth on the west. The facility

occupies 602 acres.

AFP4 is an active military aircraft manufacturing facility currently being
operated by Lockheed Martin Aeronautics Company (LM Aero). Past management of
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waste oil, solvents, and fuels generated during the manufacturing operations have
resulted in over 31 separate sites of investigation, including landfills, fire training areas,
underground storage tanks, and other miscellaneous areas.

The pilot-scale test documented in this report addresses a portion of the source
area associated with one of these sites of investigation — the EPL groundwater plume.
The origin of the TCE source material is believed to be degreaser tanks in Building 181
that have since been removed. Building 181, the Chemical Process Facility, is part of
the Assembly Building/Parts Plant. In May 1991, a TCE vapor degreaser tank in
Building 181 was discovered to be leaking. The documented TCE release from tank T-
534 was an estimated 20,000 gallons. On 15 June 1991, tanks T-544 and T-534 were

removed from service,

Based on several subsequent investigations it was found that releases of TCE
had resulted in contamination in the vadose zone, including Terrace Alluvium and
overlying fill soil under Building 181. Accurate information is not available on the
total amount of TCE that had spilled or leaked from the tanks, how much TCE is in the
vadose zone, or how much TCE is in the Terrace Alluvial groundwater (Rust Geotech,
1996). The contaminated vadose zone beneath Building 181 is thought to be a source
of contamination to Terrace Alluvial groundwater, with flows in a northeast direction
under Building 181 and the EPL. Contaminant transport is contained in the EPL by a
series of groundwater extraction wells.

1.2 Previous Investigations, Studies, and Remedial Actions

Contamination at AFP4 was initially identified in 1982. The site was placed on
the National Priorities List (NPL) in August 1990. Numerous activities have been
performed at Building 181 and the EPL plume, with key documents related to these
areas listed below in chronological order.

» Remedial Investigation (RI) (Rust Geotech, 1995a). This document
summarizes the results of the site investigations to date for numerous sites at
AFP4, and includes information on field investigations, nature and extent of
contamination, contaminant fate and transport, and potential risk to human

health and the environment.
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P Feasibility Study (FS) (Rust Geotech. 1995b). This document develops and
evaluates remedial alternatives for numerous sites at AFP4, Alternatives are

developed separately for the EPL groundwater plume and the contaminated
vadose zone soils beneath Building 181. Surfactant-enhanced pump-and-
treat is identified as the most promising remedial approach for the
groundwater, while soil vapor extraction (SVE) is the preferred approach for

the vadose soils.

» Record of Decision (ROD) (Rust Geotech, July 1996). The ROD is

consistent with the FS and identifies surfactant-enhanced pump-and-treat as
the selected remedy for the EPL groundwater, while SVE is the selected
remedy for the vadose soils at Building 181. An expanded SVE system at
Building 181 was subsequently constructed and began operating in 1999,

» DNAPL Tracer Tests (Eckenfelder, 1998 Intera, 1998). These tests are

more focused on the Building 181 and EPL groundwater and conclude that
DNAPL is present under Building 181 and northeast of Building 182.
However, DNAPL was not found further downgradient in the EPL.

» DNAPL Remedial Alternatives Evaluation (Jacobs, 1998b). This document

evaluated a range of technologies that could be implemented to remove
DNAPL, including pump and treat, surfactant flushing, in well air stripping,
air sparging, soil vapor extraction, SVE thermal enhancements, multi-phase
extraction, biological treatment, and in situ oxidation. The evaluation
concluded that SVE combined with radio frequency heating and dewatering
should undergo a pilot-scale evaluation.

» Preliminary (30%) Design (Radian, September 1999). This document
provided a more focused evaluation of thermal technologies that could

enhance the existing Building 181 SVE system to remove DNAPL
constituents. Radio frequency heating and electrical resistance (Six-Phase
Heating™, or SPH) underwent detailed evaluation, with SPH being
recommended for a pilot-scale evaluation.

1.3  Record of Decision Requirements
The TCE contamination that was the focus of the SPH pilot test is addressed by
the July 1996 ROD requirements for both the Building 181 and EPL sites. Following
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acknowledgement of the previously performed interim remedial actions (IRAs) at these
two sites, consisting of SVE at Building 181 and groundwater pump-and-treat (P&T)
systems in the EPL, the ROD presents the selected remedies for the sites, which are:

¥ Building 181: A full-scale SVE system, with supplemental vacuum-
enhanced groundwater extraction wells to collect perched groundwater

situated above the underlying Terrace Alluvial groundwater; and

» EPL: Conventional P&T (additional wells over those installed in the IRA)
with surfactant injection for DNAPL areas (assumed to be anywhere where

groundwater concentrations are > 10 mg/L TCE).

The ROD-required Building 181 SVE system expansion was completed and
began operation in 1999, The remedial action expansion of the EPL groundwater P&T
system is currently ongoing.

The area of the SPH test, which has vadose zone and groundwater
contamination, involves the selected remedies for both of these sites. Because SPH
technology treats both the vadose and saturated zones, successful implementation
would directly address the ROD source reduction provisions for the EPL plume, and
would also expedite the Building 181 remedial action. The ROD timeframe estimates
for completion of these remedial actions are 15 years for the EPL (including
surfactants, rather than SPH) and 5 years for the Building 181 SVE system. Successful
implementation of SPH should significantly shorten these estimated remedial
timeframes. The target TCE concentrations for the remedial actions are based on
protecting other resources, rather than on risk factors associated with the Building 181
vadose zone or the EPL DNAPL.

For Building 181, the intent is to reduce the TCE concentration in soils to less
than 11.5 mg/kg, which, based on leaching modeling, is the allowable soil
concentration to prevent underlying groundwater concentrations from exceeding the
EPL ROD remedial action objectives (RAOs). Extensive previous soil sampling
performed in the vicinity of the SPH test resulted in soil concentrations of up to 2,770
mg/kg, but concentrations greater than 11.5 mg/kg are infrequent and exhibit a random-
like distribution. The Building 181 area that includes all known TCE concentrations in
soil that are greater than 11.5 mg/kg is approximately Y4-acre. This is the target

Air Force Plant 4, Eastern Parking Lot Groundwater Plume Page 1-5
Technology Performance Report, Six-Phase Heating ™ Pilot-Scale Test Final - May 2001



remediation area for the current Building 181 SVE system, and is also considered the

source area for the EPL groundwater plume.

The EPL RAO for the portion of the groundwater plume with elevated TCE
concentrations is based on protection of the deeper Paluxy drinking water aquifer. This
deeper aquifer is in hydraulic communication with the shallow Terrace Alluvial aquifer
through an area (termed “Window Area”) without the typically intervening aquitard.
TCE groundwater concentrations less than 10 mg/L should help protect the underlying
Paluxy aquifer by ensuring that DNAPL does not migrate beyond the EPL P&T
containment system. The 10 mg/L value (which is roughly 1% of the aqueous
solubility of free-phase TCE) is often used as a preliminary indication of DNAPL
presence. For the ROD, the mapped extent of dissolved-phase TCE groundwater
concentrations greater than 10 mg/L, which is approximately 6 acres, was used as a
basis for the estimated extent of DNAPL presence - and hence DNAPL-related
remedial activities. However, the mapped extent of 10 mg/L TCE in groundwater is
likely less than that for saturated zone DNAPL (if present). With source area
groundwater concentrations of TCE typically over 100 mg/L, dilution/dispersion
processes alone could readily account for the current downgradient expanse of the TCE
plume with concentrations greater than 10 mg/L.

Figure 1-2 shows the area of the SPH test in relation to the known extent of soil
contamination beneath Buildings 5 and 181 and EPL groundwater with TCE
concentrations greater than 10 mg/L. Also shown on the figure are the former locations
of the removed degreaser tanks T-544 and T-534 that are believed to be the source of
the TCE contamination. Their central location relative to the identified soil

contamination supports their source designation.

1.4  Purpose and Objectives

The purpose of the pilot-scale test was to determine the effectiveness of SPH at
reducing source area concentrations of TCE in the soil and groundwater. Data gathered
during the test was also intended to assist larger-scale design, should SPH prove
effective. The performance objectives listed in Table 1-1 were defined to assist in
measuring the effectiveness of SPH at AFP4.
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Table 1-1
SPH Pilot-Scale Test Objectives

Performance
Performance Criteria Objective Method of Measuring Performance
Subsurface temperatures in Boiling point of TCE Subsurface temperature monitoring
the treatment volume at depth point measurements, by CES & URS

Soil TCE pilot test
remediation goal
Groundwater TCE pilot test
remediation goal

<11.5 mg/kg' Pre- and post-test borehole soil
sampling, by URS
Pre-test, interim and post-test

groundwater sampling, by URS

<10 mg/L'

! These performance objectives represent a >99% and >96% reduction in soil and groundwater TCE
concentrations, respectively, from the highest previous detections in the SPH test area.

The successful performance criteria for the SPH application at AFP4 will be

achieving pilot test remediation goals (PTRGs), which are equivalent to previously
defined remedial action objectives (RAOs), within the treatment area. This includes

dissolved, sorbed and any identified free-phase volatile organic compounds (VOCs).

The maximum detected soil and groundwater TCE concentrations in the pilot test area

are 2,770 mg/kg and 285 mg/L, respectively.

Table 1-2 shows the previously defined statistical criteria (Radian & CES,

March 2000b), involving Upper Confidence Limit (UCL) and means comparison

evaluation, that are being used to help assess SPH effectiveness. The threshold values

used in the comparison are the PTRGs for soil and groundwater.

Table 1-2

SPH Statistical Evaluation Criteria

Comparison of UCLs to Threshold

Post-treatment UCL < Threshold

Post-treatment UCL > Threshold

Pre-treatment Pre-treatment Pre-treatment Pre-treatment
UCL < UCL > UCL < UCL >
Threshold Threshold Threshold Threshold
Post-treatment mean < | SPH effecrive even | SPH Is Re-evaluare SPH
Pre-treatment mean ar low initial effective statistical parameters may
£ (statistical significance) concentrations of computations need
'é TCE adjustment, but
= remediation
g still effective
E Post-treatment mean = No apparent effect | Some evidence | SPH is not SPH is not
% Pre-treatment mean of SPH at low to indicate effective ar effective at
= | (no statistical initial SPH reducing TCE reducing TCE
significance) concentrations of | effectiveness
TCE
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1.5 Technology Description

SPH, a form of in-situ electrical resistive heating, remediates the subsurface by
passing an electrical current through the soil matrix, including pore water. The current
passage generates heat due to the soil electrical resistance. This is the same process
used in any electrically heated device (clothes iron, heater, stove, etc.). Heat is
generated throughout the subsurface in the target area, with a goal of increasing the
temperature of the soil to the boiling point of water (80 to 100°C, depending on
subsurface vacuum). Soil moisture boils into steam that travels to vapor recovery wells

for removal.

SPH uses conventional single-phase transformers to convert standard
three-phase electricity into six-phase electricity. Electrodes are inserted into the ground
in hexagonal arrays of six per array, located 60 degrees apart both physically and
electrically. Each of the six electrodes is connected to a separate transformer wire to
provide it with a separate current phase. An additional, “neutral” electrode is located at
the center of the array. The hexagonal shape electrode array was chosen because it
provides a more uniform distribution of electrical currents in the subsurface than other
geometric layouts.

Each electrode conducts electricity with as many as six other nearby electrodes.
In addition to flowing along the straight-line path between the electrodes, the current
also fans out slightly as shown in Figure 1-3.

Figure 1-3. Representation of SPH Electrical Current Distribution
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The electrical current also fans out in the vertical direction, treating soil that lies
in the conductive depth interval of the electrodes plus soil that lies up to 5 feet above or
below the conductive interval. The result of this electrical current is very even heat
generation in the subsurface that leads to uniform steam production and VOC
volatilization throughout the treatment volume.

1.5.1 AFP4 Application
At the AFP4 site an existing SVE system was used to apply vacuum to the vapor

recovery wells (including those installed for this test) and pull steam, air, and VOC
vapor to the surface. High-temperature CPVC piping was used to convey the vapor
from the wells to the CES steam condenser. Following steam condensation, the
condensate was pumped into the existing groundwater treatment unit, and ultimately
sent to the sanitary sewer through a permitted discharge. VOC vapors and air were
conveyed from the condenser by the existing vacuum blower and then discharged to the
atmosphere, following treatment. Figure 1-4 shows a photograph of the site during the
operation phase. Figure 1-5 depicts the SPH process flow diagram for the AFP4 test.

Flgure 1~4 Photograph of Test During Operation
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The following technology and site characteristics made SPH a promising
remediation technique for the AFP4 application:

» Heat is generated uniformly throughout the treatment volume. Low
permeability lenses reduce the performance of pump-and-treat, soil vapor
recovery, and other technologies that rely on the movement of a fluid or
vapor though the soil matrix. Soil heterogeneity or low permeability does
not adversely effect SPH. In fact, low permeability soils, which are
common in the AFP4 subsurface, tend to carry a greater current than sandy

soils and thus receive more heat and boil faster;

P The boiling of soil moisture and groundwater in clay lenses will form steam
that will sweep out VOCs. This steam stripping process effectively

increases the permeability of clay soils;

» Because SPH treats all soils in the treatment volume, there is less likelihood
of untreated regions from which contaminants could diffuse later and cause

rebound. Rebound has not been observed at any SPH site;

» TCE boils at 87° Celsius (73° C if in contact with water). This temperature
is below the boiling point of water, which is achievable with the SPH
technology; and

» There are existing SVE and groundwater treatment systems at the site to

capture vapors and treat condensate, respectively.

1.6 Summary of Field Activities

Table 1-3 lists the type and number of field activities performed during the SPH
pilot-scale test. Figure 1-6 shows the SPH site plan, including the 10 wells where
groundwater sampling was performed (WJETAQ58 - WIETAO067) and the three
temperature monitoring point (TMPs) locations (TMP1, TMP2, & TMP3) where the
pre-test soil sampling was performed. Also shown on the figure are the pre-test TCE

concentrations in groundwater at the 10 wells.

Lithologic and completion logs for all SPH borings and subsurface installations
are contained in Appendix A. State of Texas well reports are provided in Appendix B.
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Table 1-3
SPH Field Activities Summary

Activity

Number

Soil Borings for Electrode Installations

7

Soil Borings for Vapor Recovery Well
Installations

7 (11 vapor recovery wells installed)

Soil Borings for Temperature Monitoring
Points

4 (7 thermocouples in each)

Sample Soil from 3 TMP Boreholes

30 (2 rounds of 15)

Sample Existing Groundwater Monitoring
Wells "

46 (4 rounds of 10, 2 rounds of 3)

Sample Condenser Discharge 10

Sample Vapor Stream 20

Sample Drill Cuttings 2 (for waste characterization)
Sample Interior Building Air Quality Continuous with GC/PID

Perform Helium Tracer Recovery Tests

18 (3 tests at 6 locations)

(1) For chloride and total organic carbon analysis, numbers were 23 and 10, respectively.
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2.0 SITE AND OPERATING CONDITIONS

This section details the SPH test location, subsurface and contaminant characteristics,
design parameters, and operating conditions.

21 Pilot Study Location and Features

Figure 2-1 shows the expanded pilot test area, in a portion of Building 181 informally
termed the “ballroom.” URS and CES selected this area because it was believed to contain
DNAPL, and also situated such that AFP4 operations were minimally impacted during the
testing period. Since the test area is adjacent to the degreaser tanks and the spill/leaks believed to
be the major source of the EPL plume, it contains some of the highest TCE concentrations at the

site.

Several factors weighed heavily in selecting the ballroom site. First, previous soil
sampling results show the highest detected vadose zone TCE levels (> 1,000 mg/kg) in this area.
Also, groundwater samples taken from this area, from wells used in the previous DNAPL tracer
test (DTT) performed within Building 181, consistently contain TCE levels over 5 mg/L and
average about 75 mg/L. Furthermore, as seen on Figure 2-1, there are four existing SVE wells in
the proposed pilot scale test area, TA-11 through TA-13 and F-4 (TA = Terrace Alluyvium
extraction well and F = Fill layer extraction well) and the 10 DTT wells (WJETAO058 through
WJIETA067). The four SVE wells were used to help capture vapor during the test, along with
the 11 vapor recovery wells installed for the test. The 10 DTT stainless steel wells were used as
groundwater monitoring points. The DTT wells each have 5-foot screened intervals (generally
comparable to the saturated thickness of the aquifer in the test area) that are typically below the
potentiometric surface in the area (i.e., the screened interval is fully covered with water).

Another important factor in the selection of the SPH test location was the presence of the
nearby treatment facility for the Building 181 SVE network. The use of this facility to treat
vapor and condensate generated by the SPH process helped reduce the pilot test costs and
minimized generated wastes (e.g., spent carbon). The treatment system was capable of handling
the additional waste streams from the SPH test under the Texas Natural Resource Conservation
Commission (TNRCC) requirements in 30 TAC 106.533, Water and Soil Remediation. Before
Jacobs Engineering began construction of the SVE system expansion in Building 181, they
submitted Form PI-7 to the TNRCC to obtain a standard exemption. As part of the submittal,
Jacobs estimated the maximum TCE emissions as 3.34 1bs/hr (4.7 tons/yr) assuming 90%
removal across the CATOX unit. (The treatment unit was designed to handle an influent flow
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rate of 970 scfm and a TCE concentration of 1,700 ppmv.) Since the emission limits and
monitoring requirements remained the same as prior to the heating, no further permitting

activities were required.

Underground utilities in the SPH test area consisted of a 10-inch concrete storm sewer
and an 8-inch cast iron sanitary sewer line. Their exact locations were verified with LM Aero
personnel prior to drilling. Because these utilities are relatively shallow (approximately 5 feet
below ground surface, or bgs) and made of heat resistant materials, the likelihood of SPH-related
damage was assumed to be minimal. However, prior to the SPH test a corrosion analysis was
performed (Appendix C) to help confirm that the planned resistive heating would not appreciably
accelerate natural corrosive processes on the cast iron pipe.

Figure 2-1 also shows the electrical connections to the SPH power supply, and the vapor
recovery piping, installed for the SPH pilot test. Captured vapors were routed to the SPH
condenser outside of Building 181. After passing through the condenser, the vapors and
resulting condensate were treated in the existing treatment facility.

2.2 Geology
The geologic units encountered during SPH drilling consist of the following, in

descending order, from land surface:
¥ Fill materials;
» Terrace Alluvium; and

» Goodland Limestone.

Following is a brief description of the properties of each of these units.

Fill — Fill material at AFP4 consists of variable mixtures of clay, silt, sand, and gravel.
Because the fill material is difficult to distinguish from the Terrace Alluvium (most fill was
apparently obtained from the local Terrace Alluvium deposits), these units are often not
differentiated. However, in the SPH test area the fill material, which is generally encountered
within the first five feet beneath the building slab, is differentiated for SVE well purposes and
apparently has greater permeability (and thus air flow) than the underlying Terrace Alluvium.
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Terrace Alluvium — The Terrace Alluvium underlies the fill and consists of
heterogeneous, interbedded clay, silt, and poorly to moderately sorted sand and gravel that were
deposited by fluvial processes. [ndividual interbeds are continuous only over very short
distances. The clastic materials consist primarily of limestone and shell fragments, with quartz

sand being a minor constituent.

Vertically, the Terrace Alluvium can be divided into two general lithologies: 1) a
shallower unit composed of varying amounts of clayey silt and silty clay; and 2) a deeper silty or
clayey sand and gravel unit, usually saturated, that immediately overlies the bedrock. The
combined depth of the fill/Terrace Alluvium averages about 30 to 34 feet bgs in the SPH test

arca.

SPH borings encountered heterogeneous conditions. In general, the profile consists of
clay and silt-dominated materials through the vadose zone, grading with depth to gravelly, sandy
clay. The basal gravel, where present, is relatively thin (generally less than 5 feet thick). Water
saturation was usually noted in the cores at between 27 and 30 feet bgs, and depth to competent
bedrock (and thus auger refusal) ranged from about 31 to 34 feet under the building. The
saturated basal units contain considerable clay and silt in the matrix, which reduce the

permeability.

Goodland Limestone — The Goodland Limestone is present beneath the Terrace Alluvium
in the pilot test area, and is reported to have a maximum thickness of less than 10 feet.

Although not encountered during SPH drilling, the Walnut Formation reportedly
underlies the Goodland Limestone in the test arca, and is about 30 feet thick (Parsons, 1998).

2.3 Hydrogeology

The hydrogeologic interval of interest for technology evaluation purposes is the shallow
aquifer within the Terrace Alluvium and the upper weathered portion of the underlying
Goodland Limestone or Walnut Formation. The underlying, more competent bedrock of the
Goodland Limestone and Walnut Formation are assumed to comprise an effective aquitard where
thickness (individual or combined) is greater than 5 feet. This appears to be a valid assumption
at the site since groundwater contamination in the underlying Paluxy Aquifer appears to be
limited to areas where these units are thin or absent. Laboratory permeability tests show a
geometric mean of 7 X 10" em/sec for the hydraulic conductivity of the Walnut Formation.
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Pumping tests performed during the DNAPL tracer tests (Eckenfelder, 1998) showed
transmissivity (T) is very heterogeneous in the Building 181 pilot test area. Within this area, the
geometric mean of eight T values ranged from about 32 to 38 m*/day, or about 340 to 410
ft*/day, and storativity was 0.016 and 0.009, for the Theis and Cooper-Jacob analysis methods,
respectively. The geometric mean of the hydraulic conductivity (K) values, assuming a saturated
thickness of 5 feet, were 2.4 t0 2.9 x 10 cm/sec, or 68 to 82 ft/day, for the respective analysis
methods. Individual well sustainable pumping rates ranged from less than 0.4 to approximately
2.8 gpm.

2.4 Conceptual Site Model
The information used to help develop the conceptual site model (CSM) was gathered
from several existing AFP4 reports, most notably the:

» Record of Decision (Rust Geotech, 1996);
» Remedial Alternatives Evaluation (Jacobs, 1998b);
Y Draft East Parking Lot/Window Area Technical Report (Jacobs, 1998a);

¥ Technical Report on the Geology of Air Force Plant 4 and Naval Air Station Fort
Worth Joint Reserve Base (Parsons, 1998), and

» DNAPL Tracer Tests, Air Force Plant 4 (Eckenfelder, 1998).

In addition to these reports, data gathered while installing the SPH test subsurface components
were used to develop the CSM .

Figure 2-2 shows a cross section CSM that includes the SPH pilot test location. Although
previous reports describe the potential for several source areas, the main source area is presumed
to be the former leaking tanks in Building 181, adjacent to the SPH test location. The CSM
depicts that from the release area, TCE migrated through breaches in the concrete floor to the
underlying vadose zone.

In the SPH test area, an approximately 5-foot thick fill layer underlies the building floor.
Much of the TCE accumulated at the interface of the fill layer with the underlying, lower-
permeability Terrace Alluvium deposits. This premise was supported during SPH drilling
activities, during which the most elevated VOC field screening values occurred at this interface.

Air Force Plant 4, Eastern Parking Lot Groundwater Plume Page 2-6
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From the fill/alluvium interface, the DNAPL likely migrated downward by gravitational force
into, and possibly through, the approximately 25-foot thickness of interbedded, primarily fine
grained sediments comprising the Terrace Alluvium. This downward migration was impeded,
and likely diverted, by numerous lenses of finer grained silts and clays. A significant percentage
of the TCE was left as residual DNAPL in the vadose zone. where further movement is expected
to be insignificant, especially considering that under the concrete floor of the building there
should be little if any infiltrating water to further entrain the TCE. The CSM assumes vadose
zone contamination with residual DNAPL is limited to the vicinity of the former spills in
Building 181.

The elevated TCE groundwater concentrations under the presumed main source area
indicate that free-phase TCE reached the underlying water table. Once in the saturated zone, the
free-phase TCE would continue a primarily downward migration toward the more competent
underlying limestone and shale. As in the vadose zone, a significant amount of TCE would be
left as residual in the saturated zone. Another CSM assumption is that there is insufficient
DNAPL volume to pool at the bedrock interface (or just very locally). and instead there is
primarily residual DNAPL within the pore spaces of the aquifer. This interpretation would be
consistent with the results of the DNAPL tracer test (DTT) performed in Building 181 (which
used the same wells sampled for groundwater TCE concentrations during SPH), especially
considering that the DTT is not geared for determining the mass of pooled DNAPL — instead
performed to determine the mass of non-pooled, residual product

Areas of uncertainty with respect to the CSM are:

» Did a sufficient mass of DNAPL migrate through the saturated zone to allow pooling;
and

> If DNAPL pooling occurred, to what degree and how much free-phase migration has
occurred?

Earlier interpretations of DNAPL distribution in the subsurface assumed the DNAPL
migrated to the saturated zone in sufficient volume to allow pooling at the alluvium/limestone
(bedrock) interface. It was conceptualized that, once pooled, the DNAPL migrated along lows in
the bedrock upper surface to the mapped location of a nearby former stream channel, or
paleochannel (approximately 150 feet south of SPH test area, see Figure 1-2). The paleochannel
runs to the east-northeast, and usually contains the thickest accumulations of coarser-grained
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sands and gravel. Neither the occurrence or extent of lateral DNAPL migration in the
paleochannel were understood, but migration was estimated as far as the eastern edge of the
building complex. These earlier interpretations assumed that DNAPL was present below the
water table because of the relatively elevated TCE concentrations in groundwater, and more
recently by the results of two DTTs, one performed within Building 181, and the other just
outside of Building 182. Historical site groundwater concentrations of greater than 200 mg/L
TCE are well above the 1% of TCE solubility rule-of-thumb that has been used as an indicator of
DNAPL presence, and was used in the ROD to indicate DNAPL extent (i.e., DNAPL was
assumed to be present beneath the water table everywhere that TCE groundwater concentrations
were > 10 mg/L). The 10 mg/L TCE isocontour in groundwater was used to prepare the previous
CSM (Radian, March 2000a), and suggested a mobile DNAPL plume; however, the previously
assumed DNAPL extent is not generally supported by fairly extensive direct site data.

Evidence for the lack of a mobile DNAPL are visual and VOC screening results from the
numerous borings performed in the source area. For example, the 10 DTT well borings were
advanced to the underlying bedrock and hydrophobic dye was used where the most elevated PID
readings occurred to try and detect DNAPL — none was observed or confirmed with the dye
testing. In addition, there have been over 20 additional boreholes drilled to bedrock within the
SPH pilot test area without any visual observation or sampling confirmation of DNAPL.
Stepping further out, and including the numerous other boreholes drilled within Building 181 for
investigative or well placement purposes, there has never been confirmation of DNAPL below
the water table, Furthermore, the typical pattern of increasing TCE concentrations with depth
through the saturated zone have not been observed.

2.5 Contaminant Properties
Table 2-1 lists some of the key properties of TCE, the target contaminant for the SPH

pilot-scale test.
Table 2-1. Select TCE Properties

Property Units Value
Chemical Formula B Cl,C=CHCI
Molecular Weight . g/mole 131.5
Specific Gravity - 1.46 @ 20°C
Boiling Point °'C 86.7
Vapor Pressure mm Hg 60 @ 20°
Water Solubility mg/L 1100 @ 25°C
Octanol-Water Partition Coefficient log Kqy 2.29-3.30
Soil-Sediment Sorption Coefficient log K. 1.81-2.10

LEL - 8%
Flammability - UEL - 10.5%
Air Force Plant 4, Eastern Parking Lot Groundwater Plume Page 2-9
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Table 2-2 shows the general TCE contaminant distribution with depth in the SPH test
area, based on numerous soil and groundwater sample results. As previously discussed, the most
elevated TCE detections occur close to the fill/alluvium contact.

Table 2-2. SPH Test Area TCE Concentrations by Depth

Depth Below Ground Surface (ft) TCE Concentration
Soils (mg/kg)
Oto 5 <110 1,280
5.5t0 10 <11t02,770
10.5t0 15 <ltol.5
15.5t0 20 <1
20.5 to 25 <1to27.1
25.510 30 <lto54
30.5t0 32.5 <lto2.5
Groundwater (mg/L)
28 to 32.5 9.1 10 285

Note: Groundwater is usually first encountered at about 27-30 feet bgs in the SPH test area.

Figures 2-3 and 2-4 are north-south and west-east cross sections, respectively, through
the Building 181 pilot test area. In addition to the shallow geology, the cross sections show the
previously detected TCE concentrations in the soil and groundwater, the screened intervals of the
DTT wells, and the potentiometric surface within the lines of section. For all borings displayed
on the cross sections, auger refusal is interpreted as the top of the underlying bedrock.

Figure 2-3 shows the complexity of the shallow geology on the local scale, with the
coarser grained sand and gravelly zones generally being discontinuous laterally, in some
instances abruptly terminating within distances of less than 10 feet. The exception to this is the
generally constant five-foot thickness of the overlying fill material. Within the Terrace
Alluvium, silt is the predominant lithology, and even the gravelly zones have a significant silt
and/or clay component. In this line of section, the approximate extent of the heating zone
created by SPH operations is depicted at the top of the cross section. The most elevated
detection of TCE in the vadose zone occurs at five feet bgs at WIETAO060, with a concentration
of 0.865 mg/kg. Below the potentiometric surface, a TCE concentration of 1.53 mg/kg was
detected in soil near the bottom of the boring at WIETA065. TCE concentrations in the
groundwater in the three DTT wells shown on the cross section ranged from 19.7 to 81.8 mg/L in
the pre-test baseline sampling.
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Figure 2-4 shows similar complexity in the shallow geology, except the coarser-grained
fraction appears to be more restricted to the lower portions of the Terrace Alluvium. Again, the
fill layer appears to be a relatively consistent five-foot thickness throughout the area depicted in
the cross section. The most elevated levels of TCE in soil occur at borehole BJETAO055, with a
concentration up to 2,770 mg/kg at nine feet bgs. This is the highest detected concentration of
TCE from soils collected beneath Building 181, and this location was within the SPH heating
zone. Pre-test TCE concentrations in groundwater in the three wells shown in the cross section
range from 9.17 to 34.3 mg/L.

2.6 Pilot Test Matrix Characteristics and Design Parameters

General matrix properties for the SPH pilot test area, based on a review of available data
and SPH field test results, are provided in Table 2-3. SPH pilot-scale test design parameters are
shown in Table 2-4.

2.7 Indoor Air Monitoring
Ambient air monitoring was performed throughout the field portion of the SPH test at
AFP4. Following are descriptions of the various types of indoor air monitoring performed during

the pilot test.

Table 2-3
SPH Test Area Matrix Characteristics
Parameter Value
Average Terrace Alluvium Geotechnical Properties
- vadose zone moisture content 11.7%
- bulk density 110 Ib/ft’
- particle specific gravity 2.68
Average Terrace Alluvium Hydrogeologic Properties
- vadose zone thickness 272 it
- saturated zone thickness 2-Tft
- hydraulic conductivity 75 ft/day (2.6 x 10 cm/sec)
- hydraulic gradient 0.008 fi/ft
- seepage velocity 0.6 ft/day
- porosity 25%
- pressure condition Variable confined-unconfined
- flow direction Easterly to southeasterly
Average Terrace Alluvial Groundwater Properties
- temperature 22°C
- alkalinity 250 mg/L
- oxidation/reduction potential 210 mV
Air Force Plant 4, Eastern Parking Lot Groundwater Plume Page 2-13
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Table 2-4

SPH Pilot Test Design Parameters

Parameter

Design Basis

Shape of the remediation area

Circular — approximately 63 feel in diameler

Approximate size of the area

3,120 square feet (heated area, assuming 45 ft diameter
array and heating zone extending 1.4 X array diameter)

Minimum volume treated

3,930 cubic yards (from 2.5 to 37 feet bgs)

Depth to groundwater

Approximaiely 30 feet bgs

Top of the upper electrically conductive interval

(average) 7 feet bgs
Bottom of the electrically conductive interval 32 feet bgs
Minimum depth of remediation ' 2.5 feet bgs
Maximum depth of remediation ' 37 feet bas
Primary contaminant TCE

General soil type in vadose zone

Clayey sand, sandy clay, gravelly clay

General soil type in saturated zone

Silty or clayey sand with possible gravel layer on bedrock
surface

Site cover

100% building foundation

Final subsurface temperature

Boiling point of site groundwater

Organic carbon content of soil

Estimated o be between 0.05% and 0.20%

Soil resistivity

Average of 10.7 ohm-m (SETI ? results)

Power input to subsurface

325-500 kW

toward the vapor collection wells.
Site Evaluation Test Instrument

¥ Accuro Bellows Pump and Drager Detector Tubes: Special caution was taken during

Active resistive heating extends at least 5 feet beyond the bottom of the electrodes and approximately 9 feet beyond the
diameter of the electrode field. Heating above the electrically conductive interval(s) is accomplished by steam rising

drilling to test for carbon monoxide (CO) in air, to ensure the safety of the workers.
During each drilling shift (performed at night), several measurements for CO were
taken using an Accuro bellows pump and 2-300 ppm CO Drager detector tubes.

There were infrequent detections of CO, and none greater than 1/10 of the OSHA
personal exposure limit (PEL) of 50 ppm.

Sentex Gas Chromotograph (GC): A Sentex GC was installed at the site on 24 May
2000, and several months of baseline indoor air quality data were collected prior to
the start of the SPH test on 7 August 2000. The collector tube for the GC was
positioned at approximately breathing zone height, within the SPH heating array. The
GC was programmed to automatically collect air samples on approximately 15-
minute intervals, and to recalibrate on a daily basis. The GC operation was checked
daily by onsite personnel during active heating. Offsite personnel also regularly
checked and downloaded the data via a remote computer connection. The GC was
analyzing TCE in air concentrations, which have an OSHA PEL of 100 ppm (and a

Air Force Plant 4, Eastern Parking Lot Groundweller'l’lumc
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self-imposed site action level of 25 ppm). During the six months of GC monitoring,
none of the indoor air TCE concentrations exceeded 1 ppm.

¥ MicroTIP Photoionization Detector (PID): An onsite MicroTIP PID was calibrated
daily with both outside air and 100 ppm isobutylene gas. The PID was used regularly
during drilling, startup, and operation to monitor ambient air VOC concentrations.
Because it was more mobile than the onsite GC, the PID was used to routinely check
for VOC levels around site features, such as cracks in the concrete floor of the
building or around wellheads. Throughout the field program, there were no VOC
detections in ambient air above 5 ppm.

2.8 Subsurface Pressure Condition

Vapor recovery (VR) well flows were monitored and calculated by onsite personnel by routinely
taking vacuum, differential pressure, and temperature measurements through fittings installed at
the 15 VR well heads (11 installed for SPH test and 4 existing SVE wells). The well vapor flows
were calculated using the following formula taken from the Dwyer Series DS-300 Flow Sensor

Installation and Operating Instructions, Flow Calculations, Bulletin F-50.

Vapor flow = 128.8*K*(D)"2* ¥ (P*dP)/(T*SG))

Where:

K = 0.58 (pitot tube constant for 1-1/4” pipe)

D = 1.256 (inside pipe diameter in inches)

P = 14.7 psi-vacuum (absolute pressure in psia)

dP = Manometer differential pressure (inches water)
T = Temperature (degrees Rankine)

SG = Specific Gravity of gas (with respect to air)

Figure 2-5 shows the average well flow versus temperature for the test. The data in the
figure indicate that as subsurface (and vapor) temperatures rise, vapor flow increases. The
exception to this occurred during the second week, when the decrease in flow rate was probably
a result of the blower not operating for 25 hours. The last few weeks of heating were performed

remotely, thus no data were collected past October 6",

Subsurface vacuum and temperatures were also monitored regularly through the TMPs.
Following are descriptions of the various requirements.
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Vacuum (Subsurface/Wellhead):
» A vacuum gage was used to measure the vacuum in inches of mercury. Readings
were taken at each VR wellhead as well as the inlet and outlet of the heat exchanger.
These readings were used in the calculation of well vapor flow.

¥ Subsurface vacuum was monitored by using a digital handheld manometer. At each
TMP, three tubes were installed at depths of 5, 15, and 25 ft bgs. Negative subsurface
pressure (vacuum) was measured in inches of water by attaching the subsurface
tubing to one side of the manometer, and leaving the other side open to the
atmosphere. Because condensation that collects inside the tubing interfere with
accurate subsurface pressure measurements, the recorded vacuum at the TMP’s
varied considerably and may not be reliable indicators of the true subsurface vacuum
pressure. Furthermore, since the air temperature in the tube (and therefore the air
density) would be difficult to measure or estimate, the recorded subsurface pressure
readings will be biased high by an unknown amount. For these reasons, the recorded
subsurface pressure readings are not reported.

Temperatures (Subsurface/Wellhead):
» Thermocouples were installed at each TMP to monitor subsurface temperatures at
depths of 2,7, 12, 17,22 27, and 32 ft bgs. These temperatures were monitored daily
by onsite personnel, as well as offsite personnel via a remote computer connection.

b A single thermocouple was used to monitor temperatures at each individual wellhead.
Readings were recorded off of the computer monitor in the control room in degrees
Celsius. These readings were used to calculate well vapor flows.

P Two temperature probes were attached to the PVC piping, one at the inlet and one at
the outlet of the heat exchanger. These temperatures were monitored and recorded by
onsite personnel. The readings were used to calculate vapor flow into and out of the
heat exchanger.
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3.0 SUMMARY OF EVENTS

This section summarizes the SPH test at AFP4, and describes the types of measurements

that were collected to assess test performance.

3.1  Chronology of Events

SPH pilot study field activities were conducted over an eight-month period beginning
with the drilling on 17 April 2000 and ending with the collection of post-test soil samples on 21
November 2000. The implementation of the SPH pilot study adhered strictly to the Six-Phase
Heating™ Pilot-Scale Test Work Plan, Sampling and Analysis Plan, and Health and Safety Plan
(Radian and CES, March 2000).

General site preparation/construction activities were completed from 17 April through 19
May 2000. During this time period, subsurface heating electrodes, temperature monitoring
points (TMPs), and SVE wells were installed. In addition, vapor recovery piping was installed to
connect the SVE wells in the test area to the existing treatment system operated by IT
Corporation.

During the week of 24 July 2000, the SPH power supply was mobilized to the site and
final installation activities were completed. SPH equipment was tested and safety interlocks
were verified operational. Subsurface heating activities were completed over a 13-week time
period from 7 August through 3 November 2000.

The test chronology is presented graphically in Figure 3-1. Note that the gaps in the
system operation timeline represent system shutdowns, both planned and unplanned. Also note
the approximately 3-month lag between the baseline soil and groundwater sampling and the start
of heating. This delay was due to scheduling conflicts with SPH power supply. Considering the
persistence of TCE in the AFP4 subsurface environment, this delay is considered to be
insignificant when interpreting test TCE reductions. The overall system uptime during the SPH
test was 96%, which is very good considering the number of equipment components and the
required integration with the existing treatment facility.

3.2 Significant Events and System Modifications During Operation
Following are notable events and modifications made during the SPH test at AFP4.
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3.2.1 Monitoring Well Voltage

During all SPH projects, voltage surveys are completed to ensure the safety of site
personnel. A voltage survey consists of checking the voltage potential between objects within
reach of each other where a person’s body could serve as an electrical pathway. CES has
adopted a standard of 15 volts to ensure public safety; OSHA considers 30 volts to be acceptable.

Because the groundwater monitoring wells were constructed of stainless steel, a point
source electrical potential was brought to the surface as anticipated during SPH design. This
induced voltage was verified during startup testing and rectified before operating the system in
unattended operation. To address this effect, each monitoring well was electrically insulated so
they could not be touched and high voltage signs were placed on each well (9 August 2000) to
warn groundwater samplers that SPH system lock-out was required before water sampling.

3.2.2 Vapor Treatment System

During SPH operations, steam and contaminants in the subsurface are recovered using
soil vapor extraction. To ensure that vapor capture was maintained during the heating process
and to minimize the possibility of steam migration during SVE shutdown, the vapor treatment
system and SPH power supply were interlocked such that a vapor treatment shutdown would
cause SPH operations to cease. When the SPH system is shut down, the generation of steam
stops instantly.

IT Corporation experienced operational problems with the vapor treatment system that
resulted in SPH downtime. In all, there were four shutdowns during the pilot study; three of
which were corrected within 24 hours - 17 August (18 hours), 19 August (6 hours), and 5
October (20 hours).

The only shutdown resulting in extended downtime occurred from 25 through 29 August
2000 when a component in the catalytic oxidizer failed. IT Corporation immediately transferred
the vapor treatment system to an activated carbon backup system. However, because the carbon
backup was not intended for long-term vapor treatment, breakthrough occurred the following
day. As aresult, SPH operations remained down until 29 August when the catalytic oxidizer was

repaired and the vapor treatment system was brought back online.

3.2.3 Transfer Pump
A transfer pump on the condenser skid failed, causing a high level condition in the
condensate sump resulting in a shutdown of the vapor treatment system. Because the pump was
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not self-priming, the pump could not overcome the vacuum from the vapor treatment system
between pumping cycles and a high level condition occurred. This problem resulted in sporadic
shutdowns of the vapor treatment system between 16 and 23 August 2000 when the problem was
identified and corrected.

3.2.4 Electrical Curtailment

LM Aero entered into an agreement with the local utility such that, during periods of
peak energy demand, they would curtail their electrical demand or pay a premium for
consumption during the curtailment period. The electrical curtailment program began on 23
August 2000. During a three-week time period lasting from 24 August through 12 September
2000, CES received daily electrical curtailment requests that typically lasted from 2:00 PM
through 6:00 PM. In all, electrical curtailment caused about 4 days of downtime in order to

reduce electrical usage charges.

3.2.5 Electrodes
On 7 September and 13 September 2000, amendments were made to electrodes E1, E2,
and E4 because the deep electrode segments had failed. Installing additional electrical

conductors immediately adjacent to the existing electrode corrected this failure.

CES reviewed the original design and installation details to determine why three of the
deep electrode segments failed. It appears that the technique used to couple the electrode wetting
system to the electrode may have been the cause. During installation, the electrode wetting
system was attached such that water dripped on the bolted electrode connection. As a result,
cool water caused the hot bolt to contract and fail due to thermal shock. This problem has been
corrected in subsequent electrode designs.

3.2.6 SPH Power Supply

On 27 September 2000, CES experienced a SPH power supply shutdown. The shutdown
was caused by the malfunction of a component used to regulate the applied voltage to the SPH
array. Internal protective circuitry prevented the system from operating until the problem was
corrected. Subsurface heating operations remained shut down until October 3" when the power

supply was repaired.
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3.3 Systems Measurements

Table 3-1 lists the various types and frequencies of measurements collected during the
SPH test to assess technology performance. Table 3-2 provides the types and timing of test
samples collected for laboratory analyses.

3.4 Quality Control/Quality Assurance

A review of the quality control (QC) data for the analytical measurements was performed
to determine the usability and defensibility of the AFP4 SPH pilot-test chemical measurement
data. Samples in air, water, and soil were collected and analyzed for volatile organic compounds
(VOCs). Water samples were also analyzed for chloride and total organic carbon. Complete
AFP4 SPH analytical data tables are contained in Appendix D.

The review focused on laboratory blanks, matrix spikes, surrogate recoveries, and
laboratory control samples (LCSs). The data indicate that the QC mechanisms were effective in
ensuring measurement data reliability within the expected limits of sampling and analytical error.
Overall, QC data associated with this program indicate that measurement data are acceptable and
defensible. Results without problems are not discussed in this summary. However, there were
concerns identified during the quality assurance/quality control (QA/QC) review that should be
noted prior to final interpretation of the analytical results. These concerns are briefly discussed
below.

The first concern related to method blank results for VOCs in soil. In two of the method
blanks, methylene chloride, a common lab contaminant, was detected below the detection limit.

No data were qualified because these results were below the detection limit.

The second concern related to groundwater sample AFP4-SPH-GW11-0. Three vials
were sent for MS/MSD analysis. The parent sample contained a result for trichloroethene that
was significantly over the calibration range. The spike amount is insignificant when compared
to the parent sample. There was not enough sample to reanalyze the MS/MSD at an appropriate
dilution; therefore, this MS/MSD could not be evaluated. The parent sample was diluted and
reported within the calibration range. The LCS/LCSD recoveries were within acceptance
criteria. A reanalysis of the parent was performed out of the first vial that contained headspace.
The results appeared to match the initial run, but could be biased low.
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Table 3-1
SPH Sample and Measurement Location and Frequency

Measurement or Ohjective and
Sampling Event Location Method Frequency ' Reporting Format
Vacuum:
In the vadose zone At SVE wells and pressure | Vacuum gauge 1 Verify vadose zone vacuum — Inches of Mercury (in. Hg)
piezomelers
Inlet of the SPH condenser 1 point Vacuum gauge 1,2 System check for condenser fouling - in. Hg
Qutlet of the SPH condenser 1 point Vacuum gauge 1,2,3 Data to calculate VOC removal rate and totals - in. Hg
Vapor Recovery:
In the vadose zone At pressure piezometers Mark 9822 Helium 6 Verify vapor recovery via helium tracer recovery testing — %
Detector helium
Temperature:
28 Subsurface temperatures 4 TMPs Type T Thermocouple 5 Track remediation performance- Degree Centigrade (°C)
In SVE main header 1 poinl T}'pﬂ 13 Th-EHT!D'CDUPIE 5 Track remediation pgrfgmance =2
SPH CDﬂdenSﬁl’ inlet 1 pDiI'Il Thermomeler 1.. 2 Sys‘[ems operaligns check - °C
SPH condenser outlet I paint Thermometer 1,2 Systems operations check — °C
After SVE Blower 1 poimt Thermometer 1,2 Systems operations check — °C
Air Flow:
After SPH condenser 1 point Pitot Tube 1,2,3,4 VOC removal rate — Standard cubic feet per minute (scfm)
Water Flow:
Waste condensate discharge | point Totalizer 5 Volume of waste condensate produced - gallons per minute
(gpm)
VOC Sampling:
After the SPH condenser 1 point SUMMA canister 7 VOC removal rate and totals — milligram per liter (mg/1)
Condensate at condenser discharge | 1 point VOA vial 8 Determination of condensate VOC concentrations — mg/l
Groundwater monitoring wells 10 wells Peristaltic pump 9 Track progress of study — VOCs in microgram per liter (ug/1)
Subsurface soils ¥ 3 borings En Core sampler 10 Track progress of study — VOCs in microgram per kilogram
(ng/kg)
Notes:
1. | = During system startup, then as necessary
2= As necessary
3= While performing sampling for inlet VOC concentrations
4 = While performing sampling for vapor abatement system efficiency
5= Continuous
6 = Before system startup, after week 4, and during week 9
7= Approximately 2 per week of heating
8 = Approximately 1 per week of condensate production
9= Before system startup, during weeks 3, 6, 8, and 10, and following system shutdown

10 = Before system startup and following system shutdown

Pilot tubes are read with water filled manometers

Groundwater was sampled with a TFE bailer, raised to within 15 feet of the surface and then the water is removed from the bailer by peristaltic pump and is cooled in the sampling lines prior to
collection in VOA vials.

4. Subsurface soil samples were collected from the borings for TMP1, TMP2, & TMP3 pre-test, and from boreholes located within 3 ft of these borings post-test.

bl i



SPH Detailed Analytical Sampling Schedule "

Table 3-2

Groundwater | Groundwater | Groundwater Soil Vapor Condensate Investigation-
10 Wells 10 Wells 10 Wells 3 Boreholes System Outlet Discharge Derived Waste
Week of (EPA Method | (EPA Method | (EPA Method | (EPA Method | (EPA Method (EPA (EPA Method
Operations 8260) 300) 415.1) 8260) TO-14) Method 624) 1311)
Number of Samples
Pre-test 10 10 15 ] 2
1 2
2 2
3 3 2
4 2 2
5 2 2
6 3 3 2 2
7 2 1
8 10 2 2
9 1 1
10 10
11 1
12
13
Post-test 10 10 10 15 1
Totals 46 23 10 30 20 10 2
Note:
(1) Method 8260 = volatile organic analysis
Method 300 = chloride analysis
Method 415.1 = total organic carbon analysis
Method TO-14 = volatile organic analysis
Method 624 = volatile organic analysis
Method 1311 = toxicity characteristic leaching analysis
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The third concern related to the analysis of trip blank AFP4-SPH-GW11-6. The sample
had a pH of 7 and was analyzed one day out of hold time for unpreserved samples. The data for
this sample are not qualified. Although TCE was reported in the trip blank, it was detected in the
associated field samples at several hundred times the concentration in the trip blank. Therefore,
data assessment is not effected.

The fourth concern related to LCS/LCSD precision in air samples. LCS/LCSD
recoveries for styrene were above tolerance in several batches. The high recovery is probably
due to degradation of this compound in the initial calibration standard. Styrene was not detected

in the field samples; therefore, the high bias does not affect data quality.

The fifth concern related to the precision of analytical duplicates for air samples.
Benzene and styrene at low concentrations did not have acceptable precision in many of the
analyses. High variability at these concentrations is not unexpected, and these compounds are

not constituents of primary concern for this project.

The field duplicate result for trichloroethene in soil for sample AFP4-SPH-S006 was not
repeatable. No data were qualified based upon one result.

The last concern is related to the analysis of soil sample AFP4-SPH-S032-0. This sample
was analyzed three times. In the first analysis, an Encore sample vial was analyzed and
trichloroethene was over the calibration range of the instrument. The second Encore vial was
opened and a 1g sample was removed and analyzed. (This functioned as a 1:5 dilution.) The
results for this analysis were also over the calibration range of the instrument. At this time, there
were no more Encore samples for analysis. The laboratory personnel then analyzed the frozen
spare jar for trichloroethene. In this analysis, the sample did not have to be diluted and the results
were much lower than the first two analyses. The two samples from the Encores agree with each
other. The analysis from the spare jar is biased low. These results validate the EPA theory that
volatile samples stored in jars may be biased low. The second Encore result was selected as the
sample concentration most representative of conditions at the site, even though the concentration
has been qualified as estimated and is probably higher than that reported in the data summary.

In addition the QA/QC review of the analytical data, a laboratory audit was performed
prior to the field program. A URS QC officer audited the Severn Trent Laboratory (STL) in
Austin, Texas. STL performed the analysis of all AFP4 SPH samples. A copy of the audit
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report is contained in Appendix E. Overall, the laboratory equipment and operations were found
to be in good working order and acceptable for the required analysis.
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4.0 TREATMENT SYSTEM PERFORMANCE

The following discussion focuses on how well the SPH technology performed relative to
the three performance objectives.

4.1 Subsurface Temperatures Results

The first objective of the SPH pilot scale test was to heat the subsurface to the boiling
point of TCE at depth (73 degrees Centigrade, or °C). Subsurface temperature was monitored at
four temperature monitoring points (TMPs) within the treatment array. Each TMP contained
seven thermocouples spaced at 5-foot intervals to measure temperatures at discrete depths
ranging from two to twenty-seven feet below grade. Subsurface temperature data is presented
graphically in Figures 4-1 and 4-2, which depict the temperature versus depth and temperature
versus time charts, respectively, for the four TMPs. The site average charts for these parameters
are provided in Figure 4-3.

Subsurface temperature data indicate that 21 of 24 thermocouples reached the boiling
point of TCE. Of the three thermocouples that did not meet the heating objective, two were
shallow thermocouples in TMP1 (65 and 70°C), and the other was a deep thermocouple in TMP2
(55 °C). Although these thermocouples did not reach the heating objective, soil analytical data
indicate that cleanup objectives were achieved in these areas. Additionally, the temperature data
indicate that 14 of 24 thermocouples reached the boiling point of water.

4.1.1 Subsurface Temperature versus Depth

Figure 4-1 present plots of the subsurface temperature profile with depth for each of the
four TMPs. Each line represents a set of temperature data. The two vertical lines represent the
boiling point of TCE and the boiling point of water, and the horizontal line represents the
average depth to groundwater during the pilot test.

Temperature data from the thermocouples located two-feet below grade are above the
design heating interval; they were sentinel locations used to evaluate shallow vapor capture.
Relatively cool temperatures at this depth indicate that cool surface air was being drawn down
through these soils and that steam with TCE vapors was not moving up into the floor backfill.
Temperature data at two-feet below grade were not used in calculations of average temperature
at the site.
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These plots show the temperature profile during initial heating as well as equilibrium
conditions toward the end of the pilot test. In general, from left to right, the temperature profiles
show steady, uniform increase in temperature.

Subsurface temperatures measured in the shallow regions of the treatment volume (i.e.,
less than 15 ft bgs) are reduced by evaporative cooling from cool air that is drawn into the
treatment zone by the SVE system; temperatures at the bottom of the treatment volume are
influenced by conductive heat losses. Although evaporative cooling retarded shallow soil
temperatures, this is not a detrimental effect. After all, evaporation is the entire goal of SPH.
The amount of evaporative cooling is a consequence of the relatively high vapor extraction rates
in the pilot test area. One deep thermocouple (TMP2-32”) did not reach the boiling temperature
of TCE. This is probably a result of thermal conduction down into bedrock in conjunction with
the failure of the three deep electrodes as described in Section 2.

Temperature data contained in these plots provide strong evidence of electrical resistive
heating. Site geology is heterogeneous, with interbedded layers of silt, clay, and poorly sorted
sand/gravel. In this geologic setting, steam heating would result in narrow regions of increasing
temperature located in the most permeable geologic units; not the wide band of heating that is
observed in the center of the treatment volume. Subsurface temperature data indicate steady,
uniform heating in the center of the treatment volume that is influenced at the boundaries by
evaporative cooling from the SVE system and conductive losses at depth.

4.1.2 Subsurface Temperature versus Time

Figure 4-2 presents subsurface temperature data over time at each TMP locations. Each
line represents a data set from a specific locations. In all, four subsurface temperature data sets
are presented on each graph: shallow temperature (7 feet), deep temperature (27 feet), average
temperature, and the overall site average temperature. Based on the temperature data, it appears
that boiling began around day 20; however, temperature increases were observed until day 40.

These plots provide an effective means of comparing heating at specific depths of the
TMP with respect to the average as well as the entire site. Temperature data indicate steady,
uniform heating. When comparing data collected from shallow and deep regions to the average
temperature for the TMP, the variability is typically less that 10°C. In addition, the average
temperature for each TMP is generally within 10°C of the overall site average.
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Figure 4-1
SPH Temperature vs. Depth Plots
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Figure 4-1
SPH Temperature vs. Depth Plots (Continuation)
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Figure 4-2
SPH Temperature vs. Time Plots
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Figure 4-2
SPH Temperature vs. Time Plots (Continuation)
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SPH Average Temperature vs. Depth and Time

Figure 4-3
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Another trend that is apparent when reviewing these plots is that the shallow regions of
the treatment cell were slower to heat. Evaporative cooling from the SVE system caused this
effect.

4.2 Groundwater Results
Determination of “effectiveness” for SPH, for both groundwater and soils, is based on

statistical analysis of pre- and post-test analytical results. Statistical criteria used consists of the

following:
. Comparing the Upper Confidence Limit (UCL) of the pre- and post-remediation
test site data to the appropriate “threshold™; and
2 Determining whether the average TCE concentrations at the test site have been

reduced by a statistically significant amount.

The PTRG (threshold) identified for the pilot test was 10 mg/L. TCE in groundwater.
This level was taken from the existing ROD.

As seen in Table 4-1, the pre-test average and 95% UCL concentrations were 73.4 and
129 mg/L. respectively. The average and 95% UCL of the post-test data are concentrations of
3.63 and 5.69 mg/L. TCE, respectively. Both post-test results are well below the remedial
threshold. Compared with pre-test analytical results, the calculated removal efficiencies using
average and 95% UCL data were 95 and 96%, respectively.

Table 4-2 shows how the groundwater results conform to the statistical evaluation table,
being defined as “SPH is effective”. The groundwater analytical data is presented graphically,
using a logarithmic scale, in Figure 4-4.

Individual groundwater analytical results (Table 4-1) indicate that SPH was able to
reduce individual TCE concentrations below 10 mg/L in all of the 10 wells except WIETA062
(10.7 mg/L TCE in post-test measurement). This well had previously shown a reduction in
concentration to as low as 0.166 mg/L, and had been below the threshold since the sampling
round completed during Week 3 of the pilot test on 8/29/00. Overall, TCE concentrations in this
well were reduced by 69% during the SPH test.
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Tab

le 4-1

AFP4 SPH Groundwater Sampling Results

TCE Concentration (mg/L
Baseline 3-Week 6-Week 8-Week 10-Week | Post-Test %
WellID | (5/2/00) | (8/29/00) | (9/21/00) | (10/3/00) | (10/19/00) | (11/9/00) | Reduction
WIETA058 | 209[5000] 30.9[500] | 0.298[10] | 0.917[20] | 100
WIETA059 | 9.17[1000] 8.03[100] | 6.78[200] | 8.77[100] 4
WIETA060 5.96[100] 9.49[100] 5.87[200] 4.37[! Q_()]_ o 27
WIETAO61 | 41.5[1000] 10.6[100] | 7.17[100] | 4.34[100] 90
WIETA062 | 34.3[1000] | 3.75[100] | 0.166[5] | 9.36[100] | 0.206[10] | 10.7[500] 69
| WIETA063 | 19.7[500] 1.74[20] | 0.010[1] 1.48[20] 92
WJETA064 | 38.9[1000] 0.677[20] | 0.425[20] | 0.272[5] | 99
WIETA065 81.8[2000] | 21.9[1000] 1.40[20] 4.12[100] 1.06[20] 0.520[10] 9%
WIETA066 | 9.13[100] 6.19[100] | 3.22[50] | 3.06[100] 66
| WJETA067 | 285[5000] | 9.27[1000] | 0.296[10] | 24.9[500] | 0.553[20] | [.90[100] 99
Average 73.4 10.6 2.56 363 | 95
UCL (95%) 129 16.3 4.27 5.69 96
Notes:

(1) Test heating began on August 7 and ended on 2 November 2000
(2) The baseline TCE result for well WIETAOQ65 is an average of the normal and duplicate sample results (81.0 & 82.6 mg/L).
(3) The 8-week TCE result for well WIETAOG7 is an average of the normal and duplicate sample results (32.7 & 17.5 mg/L)
(4) The 10-week TCE result for well WIETADS58 is an average of the normal and duplicate sample results (0.298 & 0299

mg/L).
(5)

(6) Dilution factors are in brackets next to each sample result,

Tab

le 4-2

SPH Groundwater Statistical Evaluation Results

The post-test TCE result for well WIETAO59 is an average of the normal and duplicate sample results (7.22 & 9.62 mg/L)

Comparison of UCLs to Threshold
Post-treatment UCL <Threshold Post-treatment UCL >Threshold
Pre-treatment Pre-treatment Pre-treatment Pre-treatment
UCL < UCL> UCL < UCL>
Threshold Threshold Threshold Threshold
Post-treatment mean < | SPH effective Re-evaluate SPH parameters
g | Pre-treatment mean even at low statistical may need
= gy G e e ; : .
2 (statistical significance) | /nitial SPH is effective | compuiations adjustment, but
8 concentrations remediation still
E of TCE effective
O | Post-treatment mean = | No apparent Some evidence SPH is not SPH is not
Z | Pre-treatment mean effect of SPH at | to indicate SPH | effective at effective at
b (no statistical low initial effectiveness reducing TCE reducing TCE
= significance) concentrations
of TCE
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Figure 4-4. TCE Concentrations in Groundwater
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4.3 Soil Results
The PTRG (threshold) identified for the SPH pilot test was 11.5 mg/kg in soil. This level

was taken from the existing ROD, and is based on previous modeling performed to determine a

vadose zone concentration that would be protective of groundwater.

As seen in Table 4-3, the pre-test average and 95% UCL concentrations were 3.41 and
8.40 mg/kg, respectively. The average and 95% UCL of the post-test data are concentrations of
0.157 and 0.286 mg/kg TCE, respectively. Both results are well below the remedial threshold.
Compared with pre-test analytical results, the calculated removal efficiencies using average and
95%UCL data were 95 and 97%, respectively.

Table 4-4 shows how the soil results conform to the statistical evaluation table—being
defined as “SPH effective even at low initial concentrations of TCE”. This is a result of the pre-
test 95% UCL being less than the 11.5 mg/kg threshold concentration. In fact, only one of the 15
pre-test soil samples had a TCE concentration greater than 11.5 mg/kg. (Historically this degree
of variability in TCE source area concentrations is not uncommon.) The duplicate soil sample
results from the 4 to 6 feet bgs interval at TMP1 were concentrations of 18.3 and 67.6 mg/kg
(both >11.5 mg/kg), and the average of these values (42.9 mg/kg) was used in the statistical
comparisons. Duplicate samples were also collected at this location and depth in the post-test
sampling, and the average of these results (0.342 mg/kg) shows a 99.2% reduction in TCE
concentrations. So although by statistical evaluation criteria SPH was deemed effective for soils
at low initial concentrations of TCE, results from the sole data point with pre-test concentrations
greater than the threshold suggest it was also effective at treating high initial concentrations. The
soil analytical data is presented graphically, using a logarithmic scale, in Figure 4-5.

4.4 Overall Removal Efficiency

Vapor recovery and treatment was accomplished using the existing vapor treatment
system located outside Building 181, operated by IT Corporation. CES provided and installed a
condenser to remove condensable water vapor from the recovered vapor stream. The existing
catalytic oxidizer and scrubber were used to treat the remaining vapor stream prior to discharge
to the atmosphere. Condensate was pumped to a holding tank where it was batch fed through an
existing air stripper with granular activated carbon polish prior to discharge to the local POTW.
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Table 4-3
AFP4 SPH Soil Sampling Results

Pre-Test Pre-Test Post-Test Post-Test
Location Sample TCE Comparison TCE Comparison
ID Depth (ft) Conc. (mg/kg) | Conc. (mg/kg) Conc. (mg/kg) Conc. (mg/kg) | % Difference
TMP3 2-4 0.2771[100] 0.277 < 0.0005[1] 0.0002 99.91
TMP3 6-8 0.138J[100] 0.138 < 0.0005]1] 0.0002 99.83
TMP3 24-26 <0.001[1] 0.0005 < 0.0005[1] 0.0002 53.20
TMP3 28-30 0.3711[100] 0.371 0.932ER[1] 0.932 -151.21
TMP3 30-32 1.20[100] 1.20 1.O1ER[1] 0.649 45,92
0.288ER[1]
TMPI1 4-6 18.3 [100] 42,9 0.269ER[1] 0.342 99.20
67.6[1000] 0.415ER[1]
TMP1 6-8 < 0.001[1] 0.0005 0.130[1] 0.130 -22908.85
TMPI1 14-16 < 0.001[1] 0.0006 < 0.0004[1] 0.0002 65.96
TMPI 24-26 <0.001]1] 0.0006 <0.0004[1] 0.0002 60.89
TMP1 30-32 1.93[100] 1.93 0.262ER[1] 0.262 86.42
TMP2 2-4 =0.004 [1] 0.0002 < 0.0004[1] 0.0002 6.36
TMP2 4-6 3.89[100] 3.89 0.038[1] 0.038 99.02
TMP2 10-12 0.251]11100] 0.251 = 0.0006] 1] 0.0003 99.89
TMP2 12-14 < 0.004[1] 0.0002 < 0.0004[1] 0.0002 -5.73
TMP2 16-18 0.095[100] 0.095 = 0.0004[1] 0.0002 99.79
Average 3.41 Average 0.157 95
UCL 8.40 UCL 0.286 97

Notes:

(1) Where duplicate sample results exist, the result used in the statistical evaluation is an average of the normal and duplicate
sample results. These are shown in the table as the pre- and post-test samples at TMP1 (4-6 1) and the post-test sample from
TMP3 (30-32 ft).

(2)  For statistical evaluation, a non-detect (ND) result is considered to be one-half the detection limit value.

(3)  E = analyte concentration exceeded calibration range; R = result reported elsewhere; J = result> or = MDL and <PQL.

(4) The “ER" flagged dala were used in the statistical analyses because subsequent analyses performed on frozen, backup Encore

()

samples resulted in lower TCE concentrations and are believed to be biased low.
Dilution factors are in brackets next to each sample result,

Table 4-4
SPH Soil Statistical Evaluation Results

Comparison of UCLs to Threshold

Post-treatment UCL <Threshold

Post-treatment UCL >Threshold

Pre-treatment Pre-treatment Pre-treatment Pre-treatment
UCL UCL UCL UCL
<Threshold >Threshold <Threshold >Threshold
Post-treatment mean < SPH effective Re-evaluate SPH parameters
e | Pre-treatment mean even at low statistical may need
‘g_ (statistical significance) initial SPH is effective | computations adjustment, but
a concentrations remediation still
E of TCE effective
O | Post-treatment mean = No apparent Some evidence SPH is not SPH is not
2 | Pre-treatment mean effect of SPH at | to indicate SPH | effective at effective at
by (no statistical low initial effectiveness reducing TCE reducing TCE
= significance) concentrations
of TCE
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Vapor flow rate and concentration data were collected after the condenser. Measured
vapor flow rates ranged from about 55 to 120 SCFM at applied vacuum ranging from 5.7 to 8.3
inches of mercury. Peak TCE recovery occurred on 12 September 2000 (day 36) at 11.7 pounds
per day. Approximately 330 pounds of TCE were recovered during the 88-day pilot test.

A total of 47,434 gallons of condensate was recovered during the pilot test with a peak
recovery rate of about 810 gallons per day. The peak condensate TCE concentration during the
test was 1.4 mg/L. Based on the total condensate recovered and the maximum TCE
concentration, the total recovered mass in the condensate was less than 0.6 pounds. Vapor phase
extraction and treatment accounted for 99.8% of the TCE removed during the pilot test; less than
0.2% was removed as TCE dissolved in condensate. Table 4-5 shows the influent (pre-air
stripper) and effluent (post-air stripper) concentration of TCE from condensate samples.

Table 4-5
Concentration of TCE in Condensate Samples

Sample Influent Concentration of TCE | Effluent Concentration of TCE
Round (ug/L) (nal/L)

1 ND ND

2 140 ND

3 380 ND

4 1100 ND

5 1400 ND

6 340 ND

7 410 ND

The SPH Site Log, which contains many of the operational parameters, is contained in
Appendix F. Table 4-6 presents the measured and interpolated concentrations of TCE in the
vapor stream, the power input, and the vapor and condensate recovery rate data. Figure 4-6
presents a summary of the TCE extraction rate, condensate production, and subsurface
temperatures during the SPH test. This graph shows some key features that are typical of the
SPH process, which are discussed below.

Around day 18 the average subsurface temperature profile began to stabilize. This is the
point where site boiling began and significant energy was input to convert water and TCE to
vapor (latent heat of evaporation). TCE recovery and condensate production profiles mirror the
effect: notice the dramatic increase in TCE recovery and condensate production around day 18.

From day 18 to about day 40 limited temperature increases are observed, however,
significant increases occur in both TCE recovery and condensate production. Because the
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Table 4-6
SPH Power, Vapor and Condensate Summary

SPH Data Vapor Recovery Data Steam Recovery
§ -1 g o o = v; 3 w -
Bolp3E (mue|busled [R50 (228 (s, (s [E. 3.8 [6d |4
o = - s2E(E2E o 2 E:E__, 2 8- éu = 2R QEE
£ | £ | akiks |31% zéﬁga S3E |225 |SE (55 |35 |58: [ (335
(days) | (kW-hr) | (kW) (hrs) | (%) (%) |(SCFM)|(mg/m")| (Ibs/day) | (Ibs) | (gal) | (zal/day)
07/27/00 | 15:40 0 0 0 0 0 0 na na na na 0 0 0
08/01/00 | 12:45 0 0 0 0 0 0 na na na na 0 0 0
08/07/00 | 15:50 0 0 0 0 0 0 na 119 na na 0 0 0
08/08/00 | 9:30 | 8,733 494 494 18 100 100 119 40 0.4 0 0 0
08/10/00 | 17:30 3 24,166 276 276 74 100 100 119 40 04 1 0 0
08/11/00 | 9:20 4 28352 | 264 273 90 100 100 120 34 0.4 1 0 0
08/11/00 | 14:30 4 290718 | 264 273 95 100 100 104 34 0.3 | 0 0
08/14/00 | 11:45 7 49,448 | 285 278 164 100 100 91 35 03 2 0 0
08/14/00 | 17:30 7 50,543 190 275 170 100 100 100 35 0.3 2 0 0
08/15/00 | 9:00 8 55,701 333 280 185 100 100 94 35 0.3 2 0 0
08/15/00 | 17.00 8 58,157 | 307 282 193 100 100 94 35 0.3 2 0 0
08/16/00 | 15:15 9 64,281 275 281 215 100 100 93 34 03 3 14 15
08/17/00 | 14:45 10 67,051 118 264 220 20 92 97 33 03 3 34 20
08/18/00 | 845 11 73,406 | 353 270 238 100 93 93 32 0.3 3 50 22
08/18/00 | 1115 11 74,313 363 271 241 100 93 93 34 0.3 3 58 75
08/21/00 | 8:15 14 90,161 230 262 310 100 94 93 80 0.7 5 276 76
08/21/00 | 11:15 14 90,838 | 226 262 313 100 94 95 82 0.7 5 305 227
08/22/00 | 8:00 15 98,166 | 333 267 333 100 95 91 96 0.3 6 386 94
08/23/00 | 8:30 16 105,277 290 269 358 100 95 33 239 1.8 8 565 175
08/24/00 | 8:20 17 112,591 | 307 271 382 100 95 31 378 28 10 757 193
08/24/00 | 14:45 17 114,509 299 272 388 100 95 85 415 32 11 829 268
08/25/00 | 7:35 18 119,061 270 272 402 32 95 82 496 3.7 13 1,024 278
08/30/00 | 13:15 23 130,361 90 229 462 48 84 91 651 53 27 1,648 119
08/31/00 | 7:45 24 130,361 0 221 481 100 85 890 523 42 30 1,821 225
09/01/00 [ 11:10 25 136,678 230 221 507 96 85 90 342 2.8 33 2,131 271
09/05/00 | 16:00 29 157,253 | 204 219 608 100 87 33 661 50 54 3,725 379
09/06/00 | 10:00 30 160,437 | 177 218 626 100 38 30 666 48 57 4,035 413
09/07/00 | 10:00 31 165,796 | 223 218 650 100 88 79 672 4.7 62 4,520 485
09/08/00 | 10:00 32 169,170 141 215 674 100 38 78 677 4.8 67 4,969 449
09/11/00 | 16:00 35 188,129 | 243 218 752 100 89 72 1644 10.7 101 6,836 574
09/12/00 | 9:00 36 191,390 192 218 769 100 90 70 1855 11.7 110 7,232 559
09/13/00 | 9:00 37 192,039 27 212 793 100 90 76 1588 109 121 7,731 499
09/14/00 | 10:00 38 198, 768 | 269 214 818 100 90 72 1310 8.4 129 8321 566
09/15/00 | 9:30 39 206,348 | 323 217 841 100 91 64 1048 6.0 135 8,948 640
09/18/00 | 14:30 42 | 227625| 276 221 918 100 91 61 1665 9.1 165 |11,268] 723
09/19/00 | 11:30 43 232051 211 221 939 100 9] 56 1833 93 173 |11,922| 747
09/20/00 | 8:15 44 | 237,088 | 243 222 960 100 92 59 1520 8.1 180 |[12,565] 743
09/21/00 | 8:00 45 | 242,548 | 230 222 984 100 92 64 1161 67 186 |13,325] 768
09/22/00 | 8:30 46 | 247,738 212 222 1008 100 92 68 1004 6.1 193 |14,137] 795
09/25/00 | 11:15 49 1260215| 167 218 1083 100 92 72 523 34 203 |[16,434| 737
09/26/00 | 11:00 50 |263,976| 158 217 1107 100 93 84 466 3.5 207 [17,165] 739
09/27/00 | 10:00 51 268,769 | 208 217 1130 100 93 37 411 32 210 17,939 807
09/28/00 | 11:50 52 |271,506| 106 214 1156 100 93 87 350 2.7 213 |[18,768| 770
10/05/00 | 7.03 59 | 281,726 63 196 1319 100 94 114 224 2.3 228 22,159 499
10/11/00 | 14:15 65 [312,791] 205 197 1450 87 93 115 254 2.6 243 125431 519
10/12/00 | 14.07 66 [316,599] 160 197 1474 100 93 112 259 2.6 245 [26,065| 638
10/19/00 | 13:00 73 345916| 176 195 1641 100 94 113 297 3.0 266 130,864 690
11/03/00 | 6:45 88 408,405 177 192 1995 100 95 115 197 2.0 296 [40,125] 628
11/09/00 | 10:00 94 | 408,405 0 179 2142 100 Q5 114 155 1.6 306 [42.860| 446
12/01/00 | 8:40 116 | 408,405 0 145 2669 100 96 116 108 [oid 330 |47 434 208
* Bold values indicate actual sample results - the remaining values are interpolated.
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boiling point of TCE is lower than water, peak TCE recovery precedes peak condensate

production.

Around day 40 subsurface temperatures and condensate production stabilized. At this point TCE
is being steam stripped from the subsurface and TCE recovery rates drop dramatically. A drop
in condensate production occurred from day 51 through 57 because the SPH power supply was
shut down due to the malfunction of a component used to regulate applied voltage. When
heating resumed and condensate production increased, TCE recovery remained low indicating

the remediation was nearing completion.

4.4.1 Enhanced Degradation

Since TPH can accelerate biodegradation of chlorinated organics, indicator parameters
were measured to quantify the effect of subsurface heating. Chloride levels in groundwater were
measured before and after the SPH test and total organic carbon (TOC) levels were measured

after the test. The following observations can be made:

Chloride levels increased in all wells;
The average initial chloride level was 71 mg/L (standard deviation 32 mg/L);
The average final chloride level was 141 mg/L (st. dev. 44 mg/L);

v v v W

The average increase in the chloride concentration was 75 mg/L (st. dev. 44 mg/L);
and

P The final TOC concentration varied between 8 and 24 mg/L.

The increase in chloride concentration is most likely due to reductive dehalogenation of
chlorinated hydrocarbons, mainly TCE. This biologically mediated reaction is greatly accelerated
by the temperature rise caused by SPH. Assuming that no other significant source of chloride
exists in the soil volume affected by SPH, an average chloride increase of 75 mg/L corresponds
to an average degradation of 93 mg/L of TCE. This suggests that biological degradation of TCE,

enhanced by heating, is a significant contributor to the overall TCE reduction at this site.

TOC is important because it represents a reservoir of electron donor compounds to
support continued reductive dehalogenation of chlorinated hydrocarbons. The final TOC levels
should be adequate to support the reduction of the residual TCE in the groundwater.

Air Force Plant 4, Eastern Parking Lot Groundwater Plume Page 4-17
Technology Performance Report, Six-Phase Heating™ Pilot-Scale Test Final - May 2001



4.4.2 Helium Tracer Test Results
In order to quantify the ability of the soil vapor recovery wells to capture mobilized

contaminants from the SPH array, URS conducted helium tracer recovery tests before heating
(baseline), during Week 4, and during Week 9, at three depths (shallow, medium, and deep).
The helium tracer recoveries were quantified at three pairs of locations, with measurements at
each pair being collected at:

1. The well closest to, and screened in the same interval as, the injection point; and
2. The combined main header to the existing SVE system.

Helium concentrations were recorded at 2-minute intervals until the readings appeared to
stabilize (two identical readings) or 1 hour elapsed. Temperature, dry gas volumes, and
differential pressure readings were recorded at 5-minute intervals. Once the first test was
complete, helium injection continued while the sampling was stopped, the impingers were
weighed, and the sampling tube was connected to a port in the combined header. The process
was repeated for samples from the combined header until the helium concentrations appeared to
stabilize. The results of the helium tracer recovery tests are shown in Table 4-7. A more
detailed discussion of the helium tracer recovery testing is provided in Appendix G.

During the baseline testing, the helium tracer recoveries calculated for each of the
individual vapor recovery wells ranged from 3% to 37%. Although these values are relatively
low, the recovery from the entire network of wells ranged from 45% to 92%. These results
would imply that the vapors that escape the nearest well’s influence are still captured, to some
degree, by the overall network. Helium tracer recoveries calculated for Week 4 increased over
the baseline values at individual wells, as well as the overall combined header. The increased
capture efficiency could be due to increased radius of influence as well as increased vapor phase
porosity as the water table was depressed. Relatively high measured helium concentrations from
VR-2d, along with uncertainty in the measurements and calculations, resulted in helium tracer
recoveries greater than 100%. Although a recovery of greater than 100% does not make
physical sense, the qualitative assessment is that vapor recovery at VR-2d is very good. Helium
tracer recoveries calculated for Week 9 increased over Week 4 readings at each of the individual
wells and for the main combined header measured with TA-13. Even though the calculated
main combined header recoveries measured with VR-3d and VR-2d during Week 9 decreased
from values calculated for Week 4, the recoveries are still relatively high.
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In general, calculated helium tracer recoveries increased as heating progressed. Although

there is considerable uncertainty involved in the measurements and calculations used to derive

the recovery values, it appears that the vapor recovery network is doing an adequate job of

capturing vapors generated within the treatment array.

Table 4-7
Helium Tracer Recovery Test Results Summary
Moisture Corrected Helium | Extracted Gas Extracted Gas Helium
Content (%) Concentration (%) | Specific Gravity | Flowrate (SCFM) | Recovery (%)
] -+ =S g -+ = s -+ N z -+ N g =+ | &
TP = i 2 = i il = g A = ) ) = ]
Mumt.ormg § & f % bt 3 § bt 3 2 g g Z é g
Point = = E 2| B E 2| E E = E E g | BE|E
TA-12 2.0 2.4 0.9 13.8 25
7
Main Header 2.6 1.1 09 111.9 92
3
VR-3d 27 22.6 38.1 3.1 59 5.5 09 | 0.87 | 0.81 15.3 12.1 13.7 37 55 | 58
6
Main Header 34 (276 322 | 05| 09 06 |09 |089 087 | 111.7 [ 120.1 [163. | 45 | 87 | 74
8 3
TA-13 54.7 60.8 2.3 6.2 0.78 | 0.72 12.4 16.8 22 | 80
Main Header 28.3 31.8 0.9 0.8 0.89 | 0.87 122.1 | 163. 88 | 105
3
VR-2s 24 0.6 0.9 7.0 3
9
Main Header 3.0 0.8 0.9 112.1 69
8
VR-2d 54.9 68.7 20,7 32.0 0.63 | 0.47 10.1 10.5 161 | 259
Main Header 29.4 319 1.3 0.8 0.88 | 0.87 118.4 | 165. 120 | 96
1
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5.0 COST SUMMARY

As shown in Table 5-1, the total estimated cost for the pilot test was $548,306 including
costs incurred by URS, LM Aero, and IT Corporation. Because the pilot test made use of the
existing Building 181 SVE System, the reported costs only include expenses associated with the
thermal enhancement technology. When comparing the reported unit costs with other treatment
technologies, the costs associated with the SVE system (e.g., blower, air stripper, CATOX,
labor, utilities) should be incorporated.

The following line items included in the cost estimate are consistent with Guidance to
Documenting and Managing Cost and Performance Information for Remediation Projects

(October 1998) reporting format:

Capital Costs

» Mobilization, setup, and demobilization;
» Equipment construction and installation; and
» Work Plan, QA/QC Plan, Field Sampling Plan, and Health and Safety Plan

preparation.

Operation and Maintenance (O&M) Costs

Operational labor;

Electricity costs;

Equipment rental;

Groundwater, soil, soil vapor sample analyses and helium tracer recovery testing; and

v v v v v

Other testing (indoor air monitoring).

Other Technology-Specific Costs

» TCLP testing of drill cuttings, and VOC testing of air stripper effluent discharged to
the POTW; and
» Disposal of drill cuttings and air stripper effluent.

Other Project Costs

» Preparation of this SPH pilot-scale test report.
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Table 5-1

AFP4 SPH Pilot Test Cost Summary

Cost Category/Element [

Cost (Year 2000 %)

l Cost for Calculating Unit Cost

1. Capital Cost for Technology

Technology mobilization, setup, and
demobilization

$58.,000

Planning and preparation

$65,906

Site work

$0

Equipment and
appurtenances/construction —
Structures - Process Equipment and
-appurtenances/construction - Other

(specify)

$162,812

Startup and testing

$0

Other (Includes non process
equipment)

50

Total capital costs

2. 0O&M for Technology

$286,718

Labor

$85,000

Materials

$0

Utilities and fuel

$28,588

Equipment ownership, rental, or lease

$27.,000

Performance testing and analysis

$41.515

Other (Includes non process
equipment overhead and health and
safety)

$35,000

Total operation and maintenance costs
3. Other Technology-Specific Costs '

$217,103

Compliance testing and analysis

$1,485

Soil, sludge, and debris excavation,
collection, and control

Disposal of residues

$3,000

4. Other Project Costs

$40,000

Total cost (year basis for cost)

$548,306

Total cost for calculating unit cost
Pounds of TCE Removed
Calculated unit cost ($/1b)
Volume of Treated Media (yd")

Calculated unit cost ($/yd”)
Basis for quantity treated

$503,821

330

$1,526.73

3,930

$128.20
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In order to compare full-scale remedial technology costs, the guidance
recommends reporting unit costs as the sum of the capital and O&M costs divided by the
mass of contaminants removed or by the volume of media treated. Using these criteria,
the SPH pilot test incurred unit costs of approximately $1,500/pound of TCE removed
and $130/cubic yard of treated media. It should be noted that pilot-scale unit costs are
typically considerably higher than full-scale unit costs due to the small size of the pilot
unit and additional performance testing associated with studies. Also, there is
considerable mobilization and demobilization response that would be approximately the
same whether heating one or multiple arrays. Because the costs reported in Table 5-1 are
for the thermal enhancement only, the reported unit costs should be evaluated as an
additional cost (on top of the existing SVE system costs) to achieve additional
contaminant removal compared to SVE removal rates without enhancement.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Overall, the SPH pilot test proved successful in heating the subsurface and
removing TCE contaminants from the soil and groundwater at the site. The following
bullet items briefly summarize the results of the test and recommended future actions
relating to SPH implementation at AFP4.

6.1 Conclusions
P SPH raised the subsurface temperature above the boiling point of TCE at
depth (73°C) in 21 of 24 monitoring locations. At 14 of 24 monitoring
locations, subsurface temperatures reached the boiling point of water.

» Based on the work plan statistical evaluation criteria, involving both 95%
UCL and means comparisons, SPH was effective at remediating the soil and

groundwater,

» Pre- and post-test soil sampling results showed that although only one of the
15 pre-test soil samples had a TCE concentration (18.3 mg/kg) > the 11.5
mg/kg groundwater protection threshold, it was reduced to < 1 mg/kg by the
heating. The soil mean concentrations fell from 3.4 to 0.16 mg/kg, yielding a
95% reduction. The 95% UCL concentration was reduced from 8.4 to 0.29
mg/kg, yielding a 97% reduction,

» SPH reduced TCE concentrations in the groundwater to below the 10 mg/L
performance objective. Mean concentrations fell from 73.4 to 3.6 mg/L,
yielding a 95% reduction. The 95% UCL concentrations were reduced from
129 to 5.7 mg/L, yielding a 96% reduction. Only one well was not reduced to
below the threshold limit (WJETA062 had 10.7 mg/L TCE in post-test
sampling).

»  Approximately 330 pounds of TCE were removed from the subsurface during
the pilot test. Most of this was in the vapor phase, with less than one pound
being removed as condensate.
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¥ The chloride measurements in groundwater indicate that biodegradation of
TCE was enhanced by the heating resulting from SPH. This biodegradation
probably consisted of reductive dehalogenation or halorespiration and
contributed significantly to the reduction of TCE concentrations.

» The cost of remediating the subsurface with SPH is approximately $1.500/1b
of TCE removed, or $130/cubic yard. This does not include costs for

construction and operation of the SVE system.

» The system was able to input the required energy at an acceptable level and
rate without exceeding 15 VAC induced voltage on any component accessible
to personnel. No unsafe operating voltage potentials were established during
the test.

» Continuous monitoring of air quality within the building showed no
measurable deterioration as a result of the remediation.

» Helium tracer recovery test and indoor air monitoring data indicate the SVE
system was effective at capturing vapors generated from the heating.

»  Average subsurface vapor flow and recovery appeared to increase with
increased temperatures.

» Technology related safety data (e.g., induced voltages, air quality) and the
pipe corrosion analysis indicate larger-scale SPH implementation could be
performed within the building without unacceptable impact on plant
operations.

P The existing treatment system adjacent to Building 181 appears adequate for a
larger-scale implementation of SPH technology.

» Accordingly, data gathered during the pilot-scale test support the design and
implementation of larger-scale SPH application within the Building 181 and
Building 5 area.
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6.2 Recommendations
» Additional Source Area Characterization: The identified area of soil

contamination within Building 181, based on soil sampling and analysis, is
approximately Y4-acre. However, there is insufficient soil contaminant data
(laterally and vertically) in some of the outer portions of the identified soil
contaminant zone. Although historical soil gas data were used to help further
define potential problem areas in the soil, additional characterization of the
extent of soil contamination in these areas should be performed prior to, or
concurrently with, remedial technology (e.g., SPH) application. The use of
either soil or soil gas sampling and an on-site GC, or soil headspace analysis
with a PID, would allow rapid sample turnaround and decision making. This
may be the most economical route since an SPH system expansion would
necessarily involve some type of source zone edge delineation for electrode
placement purposes.

There is also some question as to whether the weathered limestone beneath the
Terrace Alluvium contains DNAPL, and if this could contribute TCE to the
groundwater regime long after remediation of the groundwater is complete.
Although the SPH test demonstrated that the heating cleaned groundwater to
the desired TCE concentrations, and heating (and thus remediation) should
have extended for several feet into the underlying limestone, the wells used to
assess test performance were not screened down to, or below, the
limestone/alluvium interface. The existing site monitoring wells were
screened such that any lower-lying DNAPL (e.g., at the limestone/Terrace
Alluvium interface or within the upper, weathered portion of the limestone)
would not be detected in the wells unless there was an appreciable pooled
accumulation (> 1 ft thickness at interface). To address whether the
weathered limestone could serve as a continuing source of TCE (via DNAPL
dissolution), a select number of borings and wells should be completed such
that this determination is possible. Again, this type of activity could be

included in plans for a larger-scale implementation.

» Smaller Electrode Array Diameter: In order to more effectively couple the
electrical energy to the subsurface at this site, the electrode array diameter
should be reduced from 45 feet to approximately 38 feet. This will reduce the
overall power density at each electrode to minimize “dryout” conditions and
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promote more constant power delivery. A smaller array diameter will also
result in more efficient heating in the deepest portion of the treatment area that
is subject to conductive heat losses.

» Shallower Electrode Conductive Interval: The pilot test was designed to treat
soils from 2.5 to 37 feet bgs. Based on soil sampling results, this was
appropriate for this test. However, temperature monitoring indicated minimal
heating of the 2 feet bgs interval or the building floor during the test. In future
designs it is possible to extend the treatment zone closer to the bottom of the
building slab without deleterious effects.

» Relocate Drip Tube Opening: Three electrode locations suffered failure of the
conductive material in the deep interval. The water drip system caused
thermal shock on the electrode bolts. Future installations should have the
opening of all drip tubes located several inches below the bolts rather than
above to eliminate the thermal shock potential to damage the electrode.

¥ Minimize Demobilization: Since the existing SVE capture and treatment
system is likely sufficient to handle a larger SPH treatment area,
demobilization efforts should be kept to a minimum. Essentially, only the
SPH power supply and steam condenser unit should be removed from the site.
The existing piping and subsurface components are being left in place until a
determination is made on whether to proceed with SPH on a larger scale.

» Treatment System Readiness: To prevent delayed downtimes during a larger-
scale implementation of SPH, a spare blower and backup vapor treatment
system (plumbed) should be on site.

¥ Soil Remediation Assessment: Examine alternate soil contaminant
measurement techniques. Traditional soil sampling techniques are very point-
specific, and require considerable effort to collect within the building. For
example, some variety of soil gas sampling may provide for a more
representative assessment of soil treatment as a whole, and also provide for

continued sampling (e.g., to assess rebound).
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¥ Rebound Assessment: At the earliest opportunity, take select additional
groundwater samples to help determine whether rebound has occurred in the
test cell. In addition to DTT wells used to measure test performance, include
any other existing wells in the SPH test area that are screened to bedrock
(none known with available information).

¥ Expand Pilot-Scale Test Area: Because some of the difficulty relating to
measuring SPH technology effectiveness at this site relates to potential
boundary effects and contaminant rebound potential, the test area could be
expanded to reduce the uncertainties associated with these issues. These
issues stem from the test being performed within a larger area of soil and
groundwater contamination, complicating evaluation of issues like whether
contaminants are being pushed from the edge of the array, or infiltrating the
remediated array shortly after heating stops. For example, approximately 10
slightly smaller arrays could treat the entire identified area of soil
contamination believed to be sourcing the EPL groundwater contaminant
plume (including an estimated additional Y4-acre area for uncertainties in
extent of soil contamination), while gaining valuable data on these issues.
The 10 array estimate is based on this conservative Y2-acre treatment area and
each array encompassing approximately 2,225 ft’.

» Proceed with Design or Detailed Work Plan: Expanding the scope of the test
would require proceeding with the design or an updated work plan, which is
already funded. Data gathered during the SPH pilot-scale test are sufficient to
support the 60% design or a more detailed work plan. Additionally, pilot-
scale test results indicate SPH is effective at the site and appropriate for

larger-scale implementation.

» Detailed Work Plan with Submittals: Considering the USAF funding
constraints (e.g., obligation timeframes), an enlarged SPH test could be
performed with a detailed work plan that contains the necessary design-related
submittals (e.g., piping, electrical). This approach would expedite
implementation and allow increased field flexibility. A somewhat flexible
approach may also be the most realistic considering the logistical challenges
associated with construction/implementation in the AFP4 operating

environment.
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7.0 LESSONS LEARNED

Following are the lessons learned through the performance of the SPH test at
AFP4,

¥ Power Input Rate: During design of the SPH system, energy input to the
subsurface was conservatively estimated to be 493,000 kW-hrs at a power rate
of 325 kW. Actual power rate to the site during the pilot test averaged 192
kW over the duration of the project. A total of 408,405 kW-hrs of energy
were input over the life of the project. Analytical data indicate that the total
energy input was sufficient to successfully achieve the goals set out for the
test. The lower power rate required a greater number of operating days to
achieve the energy input needed to complete the remediation. Several factors
led to the reduced average power input, including malfunction of system
components, the electrical curtailment program, water addition drip locations,
and the electrode array design specifications.

¥ Spare Parts: In an effort to minimize lost operating time due to malfunction of
equipment, a larger stock of SPH equipment spare parts should be kept on-
hand during a larger-scale implementation. This will help improve operating
time and increase the average energy input to the subsurface over the life of

the project.

» Groundwater Well Screen Intervals: The screened intervals on the wells used
for measuring saturated zone remediation were generally one to three feet
above the top of the underlying bedrock surface. To better assess DNAPL
presence, and the potential for DNAPL migration and accumulation,
remediation monitoring well screen intervals should intercept the
bedrock/alluvium interface, and possibly extend some distance into the

limestone bedrock.

» Building Logistics: Originally the SPH test was planned for outdoors, near the
EPL. However, during the project plan phase the test was moved indoors,
within the source area of the TCE contamination. Because AFP4 is an
operating facility, and remediation can not significantly interfere with

manufacturing processes, the logistical issues were magnified. Although the
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test was performed with minimal disruption of operations, a larger-scale

implementation will involve increased logistical challenges.

»  Treatment System Reliability: Use of the existing treatment system adjacent to
Building 181 was fortuitous for the SPH test. Overall, the arrangement
worked well for the vapor and condensate treatment. However, for a larger-
scale implementation additional treatment system spare parts would minimize
the amount of system downtime.

¥ Soil Analytical Methodology: Encore sampling was performed on the soil
samples to minimize VOC loss and help improve the representativeness of
laboratory measured soil contaminant levels over more traditional approaches.
However, there was some difficulty with soil sample results that exceeded
laboratory instrumentation calibration ranges. When this occurred, and there
was a need for backup sample analysis, the distilled-water-preserved backup
sample analyses provided lower contaminant levels than the original
methanol-extracted soil sample. This is an identified problem with the
methodology that should be further evaluated prior to future use.

¥ Soil Treatment Evaluation Methodology: Soil sampling techniques to
minimize VOC loss prior to laboratory analyses (even including the most
recent innovations) are somewhat limited in the amount of remediation
effectiveness information they can provide. This is especially true when the
soil contamination is randomly distributed due to the heterogeneous nature of
the subsurface materials. For a larger-scale implementation (or future similar
pilot-scale tests) alternate approaches to assessing the degree of remediation in
the vadose zone should be evaluated. One such approach may be the use of
soil gas sampling, although the heating effects of the technology on soil gas
concentrations would need to be considered.

» SPH Treatment Interval: One of the concerns with the SPH technology
application within Building 181 was the degree of heating to the building slab.
Therefore, the top of the electrically conductive interval was placed seven feet
below the slab. This placement resulted in only a slight warming of the slab
during the test period. However, since the highest levels of subsurface
contamination encountered during drilling and installation of the various
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subsurface test components (measured with the PID) were at about five feet
below floor level (at the fill/alluvial material interface), future electrode
placements could be closer to the building slab level. This would more

effectively heat this shallower, contaminated subsurface interval,
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Project: SPH PILOT TEST
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring E1

Project Number: 80480009 Sheet 1 of 1
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Project: SPH PILOT TEST Log of Bori ng E2
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
Project Number: 80480009 Sheet 1 of 1
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Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

| Log of Boring E3
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Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring E4
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Project: SPH PILOT TEST
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring E5

Project Number: 80480009 Sheet 1 of 1
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Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring E6
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Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
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1 0l /.f"'; ML glaagl?g SILT: strong brown (7.5YR, 5/6), soft, minor fine sand, moist, slightly s;.-:thlng Zone=34
4 g L 4
1 |-
- {.-" b= -
= i /‘Jl = -
=
10— /':: - _
: 145 H 1 .
L~
4 F1 /// L A
= f,// - .
- f,ﬂl”" |- -
T LA
640 15— .r":_, —¢—as above —
L1
4 :,r, | 5 4
- = - .
.-"/ |
. 141 1 - E
LT Breathing Zone = 3.2
1 T L -ppm
20| ] = -
1 1| ML | Clayey SILT: yellowish red (5YR, 5/6), medium stiff, intermixing of fine sands,
g d ey I moist, slightly plastic, traces of limestone gravel 4
- 132 [ L] - g
. /’,f/ l= -
d =
—630 25— .r":, —§— increasing gravel -
{1
i .J‘/"__,_ - -
J -1 | |+ L _
- Il 471
/,/' ML Clayey SILT: brownish yellow (10YR, 6/6), very fine sand, medium stiff, well
b 10.4 L4+ - graded, moist .
LT || E;e"?thlng Zone =33
30 ,,.-‘/ — =
di =1
. 88 | - yincreasing moisture T
1
- =1 L 4
/,f,
4 .f”_ | L 4
1
END OF BORING @ 34' Auger refusal
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Project: SPH PILOT TEST
Project Location:

AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring PP1

QJECTS\AFP#4.GPJ; Data Template:WC-CORP2.GDT  Printed: 11/15/00

Report: ENV_12AS_CLEVELAND+/-USCS; Project File: H\PROJECTSIWC_USERS\WWCTIVE~T\GINT _P~1\PRI

Project Number: 80480009 Sheet 1 of 1
pate(®)  oar28/2000 Logged By  Lynn Schaub ReviewedBy ~ MSM
Drillin Drilli Depth
Methot  HSA Contractor  Geoprojects Fotsl Dot 7.0 foet
Drill Rig Drill Bit " Ground Surface
Type CME-75 Size/Type 8 Elevation 655.21
Groundwater Samplin ' Hammer
Level(s) NA Wareatd  2* split Spoon Ham NA
Eg&?‘%ﬂle See piezometer completion Comments Borehole for pressure piezometer
SAMPLES 3
A=
s 388 2 1§ | 8| €
s t5 § |2F|e| @ MATERIAL DESCRIPTION FIELD NOTES
@ D z @D 3 9 =3 "5_ @
ue 348 & § a&l s B
L= 4 [
—655 %% | Con Concrete
Fill Clayey SILT: light grey (10YR, 7/2), moist, minor gravel
1 80 | 121 = -
2 B “|Fil Material
3- 80 | 286 — —
4 = 7 Breathing Zone = 3.4
L JPPM
5 90 | 62.7 - -
—650
6 [~y —becoming reddish yellow (5YR, 6/6), soft |
L4 END OF BORING @ 7'
8 |- -
99— — =
10— = -
—645
11— — .
12 - -
13- L2 =
14— - -
15




Project: SPH PILOT TEST Log of Boring TMP 1
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
Project Number: 80480009 Sheet 1 of 1
Daie(®)  0s/01/2000 Logged By  Lynn Schaub Reviewed By ~ MSM
Drilling Drilli
Method  HSA Contractor _ Geoprojects of Boronole 32.0 fost
Drill Rig % Drill Bit " Ground Surface
Type CME-75 Size/Type 8 Elevation 655.10
Cavaowater 29,7 ; 61112000 NemPing 2 split Spoon D™ NA
Sg{ﬂﬁ'ﬁ See TMP completion Comments  Borehole for temperature monitoring point
SAMPLES 3
: @
§ 3¢ 218 18| &
"g' Y - ﬁ ] g 'g E “m'-‘ MATERIAL DESCRIPTION FIELD NOTES
[14) -
glm 8 88|18 | § |=2| 8| @
= - o (U] =
= 0 “sit—Con_|_Concrete
40 | 48 Fill . . Gravelly SILT: pale brown (10YR, 6/3), medium stiff, well graded, minor angular _ -|
] limestone gravel, dry
'é v | ana | | Fill Material
o F medium stiff to soft, >25% limest 1
% ” . o | 56 _f— % limestone gravel 4-6'VOC sample
i i | nis /,*‘; ML Clayey SILT: strong brown (7.5YR, 5/6), soft, minor fine sand, moist, medium stiff  |6-8' VOG sample
5 ’ f“',f/ i 1
E //»“'/ o o
8 90 | 71 L - 4
s 10 L - 1
i 90 | 6.1 ,:/ - 4
1 =1
lé .-f""// i 7
G 75 | 65 [ L] - .
g ot -
& - 14-16' vOC I
Tles 15 75 | 87 [Tl - . e
E' d : L - ¢— medium stiff to soft, homogeneous, cohesive .
- 100 | 66 [] 1] L ]
- 12 < ]
1 L=
% 100 | 5.1 [T - 4
i 20 x: B - =
& 75 | 64 [
E LT ML Clayey SILT: yellowish red (5YR, 5/8), few silty clay zones, medium stiff, slight to
& - ] + medium plasticity, moist, minor limestone gravel J
L1
g 80 | 65 [|t1] ~ :
E s/
o 1 [ i \
C = 24-26' VOC sample
if-630 25 80 | 50 /’/, ¢ @25' there is a transition into gravel (1' thick), angular, stiff - P
e L1
¥ T 0 1
& 60 | 91 [Tl : .
cg' :/./i I N
§ 40 | 83 ,/; - 4
L1
30 - .
% ) 23 | gn /..-: | ML I Clayey SILT: brownish yellow (10YR, 6/8), gravelly, sandy, wet @ 31°, 30-32' VOC sample
A |+ =1
A1
] END OF BORING @ 32' Auger Refusal
a - 4
!
E- 35
[+4




Project: SPH PILOT TEST
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring TMP 2

Project Number: 80480009 Sheet 1 of 1
Dae(®)  0s/01/2000 Logged By Lynn Schaub ReviewedBy ~ MSM
Drillin Drillin Total Depth
Method HSA Contractor  Geoprojects of Borahole 32,0 foet
Drill Rig Drill Bit " Ground Surface
Type CME-75 Size/Type 8 Elevation 655.09
Groundwater ‘. Samplin . Hammer
Level(s) 29.8'; 5/1/2000 Method © 2 Split Spoon Ham NA
Borehole  See TMP completion Comments  Borehole for temperature monitoring point
SAMPLES 3
- D
g 22 (2[5 |2k
§ Eﬁ- g |92 2| @ MATERIAL DESCRIPTION FIELD NOTES
[ Q
glug 338 | § [=&| B| &
= | o (0] =2
- 0 b Con Concrete ]
b 10 | 5.1 Fill | Silty GRAVEL: light gray (10YR, 7/2), coarse, angular-subrounded limestone g
E gravel, dry
~ i “IFill Material
= L |
a =) 8 2-4'VOC sample
g - ? m?n(glsn'g moist from 3-5'. 14-8'vOC Sarioe
3|-650 70 | 21 - =
g | ML | Clayey SILT: reddish yellow (7.5YR, 6/6), some sand, fine, dry _
@ 1
] 20 | 51 47T - -
E 11 A - 4
.}
2 25 | 53 [+ L J
= F L4 = |
& =T 1A 10-12' VOC sample
i 35| 94 FI$TITGM | Sity GRAVEL: pink (7.5VR, 7/4), well Graded Trmestone gravel, angular, sy, diy (
@ r4es I T12-14' VOC samp.
8 a5 | 64 [o L ~
= 3 L i
g l. Ll
7|-640 35 | 57 ‘a4 - —
) T L o J
g '.‘ K ¢— more gravel present (40%), increasing clay 1818 VOC sample
z 50 | 74 :.t K - R
gl- dagh - 4
g 60 | 4.8 jawmig - .
o 98.°
§ V CL 8"% |CLAT|:1=;Eddi's? yellow (5YR, 6/6), slightly sandy, trace of limestone gravel
! 80 | 47 I medium stiff, mois 4
: = _
8 60 | 43 d .
Q
14 = F
2
s|-630 75 | 41 % — y— calcareous nodules from 25-26.5' -
o 7 | |
i .
& 100 | 47 77 - §— vellowish brown (10YR, 5/8), medium stiff, moist :
G ¥ i
Q
7
3 80 | 43 7 s |
% —y¢— light gray (10YR, 7/2), poorly graded, minor subrounded-angular limestone -
E 50 | 46 B gravel, trace fine sand, wet @ 30', |
3 2
gl END OF BORING @ 32' Auger Refusal
o
2 - i
L
g
&




Project: SPH PILOT TEST Log of Boring TMP 3
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
Project Number: 80480009 Sheet 1 of 1
Date(®  0s/01/2000 Logged By Lynn Schaub ReviewedBy  MSM
Drilling Dirilli
gemoa HSA Coniractor  Geoprojects of Boronaie 32.0 feet
rill Rig Drill "
Type CME-75 SlzeFTl;pe 8 Ellgﬁaqlc:’:lf uriece  gs54.99
G i i
Crounawater 3.0 ; 51112000 Natod'd 2" Split Spoon Hemmer  ya
B
Borehole  see TMP completion Comments  Borehole for temperature monitoring point
SAMPLES 3
s 28 2 1§ | 8| E
=] £ -
5 £ § 98| 2| & MATERIAL DESCRIPTION FIELD NOTES
(T} (=
glué S8(& | 8 |=e| B Q
= 0 - o (O] =
= s tf—Con Concrete
il 5 6.3 Fill L Silty GRAVEL: very pale brown (10YR 7/3), well graded, angular limestone 2
E gravel, moist.
’é 5, | s I | Fill Material
Ef' S 2-4' VOC sample
& ML Clayey SILT: reddish yellow (7.5 YR 6/6), 30% limestone gravel, sub. lar,
3650 5 0 | 162 ":/  moist ) 8 e
=
% L1 i - ¢ slightly plastic, moist to dry Y
35 a0 | 37 [}11] L :
£ L1 6-8' VOC sample
- H1 LA - ¢— minor medium sand, loose, dry E
] 80 | 7.4 -*:/ g |
;‘._; 10 ’!/‘ = =
I a0 | 56 (L] L !
: L] L
3 9% |
% 40 | 50 ,«:'_, - -
® 1 L] - |
&
7le40 15 40 | 58 ”‘:x’ - ~
| (=1
£ L /‘/ - §— @16' becomes strong brown (7.5 YR 5/8), moist, minor angular limestone 1
a |41 gravel
= 90 | 52 gt -
E P SM Gravelly SAND: reddish yellow (7.5 YR 6/6), silty, well graded, loose, moist.
: 90 | 43 | 8 E
@ =g ML Clayey SILT: yellowish red (5 YR 5/6), minor limestone gravel, medium stiff,
EI 90 | 42 [| L1 | moist. |
2 :,’/ B §
o
i 60 | 46 |11 a .
& L]
% A [ ¢ 2of d
$|-630 25 50 | 7.0 {4 = -
i |41 24-26' VOC sample
_g_ a5 | CL Silty CLAY: yellowish red (5 YR 5/6), stiff, minor angular limestone gravel, moist.
o of - -
@ L
4 4
- 80 | 176 - 29' becomes oli | 2.5YR -
% " // ‘.—*s tﬁ ive yellow ( 6/6), sandy, gravelly silty clay, medium 28-30' VOC sample
o 80 | 27.2 ¥ - .
?g A 30-32' VOC sample
g; END OF BORING @ 32' Auger Refusal
"I | 5
g —620 35
(=4




Project: SPH PILOT TEST i
) ! Log of Boring TMP 4
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
Project Number: 80480009 Sheet 1 of 1
Date(s)  g5/02/2000
Drilied Logged By Lynn Schaub Reviewed By MSM
Drillin Drilli
Method  HSA Conmtrgctor Geoprojects IF E‘érgggltg 32.0 feet
Diadia cME-75 Sheie 8" Cround Surfscs  aag4
evation :
Casonawater  29.93'; 5/2/2000 Nampling 2 split Spoon Hommer — ja
Borehol
Backfn . See TMP completion Comments  Borehole for temperature monitoring point
SAMPLES 5
= o @ o| 2
F 25 (B IES]E
e gﬁ s (2 E“ 2 3 MATERIAL DESCRIPTION FIELD NOTES
@ —
gléf 3&|g | § (8|8 3
= 0- = o o b |
fe ] Con Cpncr&m
% 25 | 4.1 Fill | Silty GRAVEL: very pale brown (10 YR 7/3), well graded, angular-subrounded .
£ limestone gravel, dry.
. e '|Fill Material
o h I i
3 o ML Cl SILT: red
LA ayey : reddish yellow (7.5 YR 6/6), some fine sand, slightly plastic, dry t
§ 650 50 | 59 [ | — moist, wood debris @ 5'. ) Bt -
=T | 1A
= ,,/‘, - -
5 75 | 54 ] - .
5 gi%y
E ,«"/, - ¢ becomes pink (7.5 YR 7/4), medium stiff, moist, homogeneous, cohesive 4
3 100 | 52 ,:/ - |
& 1A —
Q = | B
g 50 52 (,f’ - b
11
2 T - ¢— medium stiff to stiff, moist .
8 75 | 45 LT - -
3 ]
: S '
il-640 100 | 4.4 :_,,: - -
5 T - y— becomes reddish yellow (5 YR 6/6), stiff to hard .
2 100 | 47 [}1T] -
I F/f ML Clayey SILT: strong brown (7.5 YR 5/8), slightly plastic, moist, minor angular
2 80 | 47 [| L1 - limestone gravel, |
ir iP%y I
(g /.—" L -—
! 40 | 45 |1 - -
41
= =1 -
B §5% |
§ 100 | 5.0 r ] L+ - y— becomes yellowish red (5 YR 5/6), soft, moist, minor limestone gravel -
I =T | LA
o = - .
:'t =1
s|-630 80 | 45 [] ,.f: —y— calcareous nodules from 25' to 26', medium stiff @ 28' —
= -
; '
100 | 48 L1 - 4
g ""’1/‘ L .
1
g 9 | 48 :J,: - §— calcareous nodules from 29' to 29.5', soft, moist :
§ T; ] s GM Silty GRAVEL: reddish yellow (7.5 YR 6/6), soft, 40% angular limestone gravel,
2 70 | 52 [4gie - wel @30' ]
o 7% e i Y: reddish yellow (7.5 YR 6/6). stiff
g' END OF BORING @ 32' JAuger Refusal
T4
-E |~
i




Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring VR1 S/D

Project Number: 80480009 Sheet 1 of 1
Date(s)  g4/27/200
Drilled 0 Logged By Lynn Schaub Reviewed By MSM
Drillin Drilli
i on TR — TSR o
Drill Rig _ Drill Bit . Ground Surfa
Type CME-75 Size/Type 8 Elevation . 65511
Crounawater  NA pampling 2 Spiit Spoon DO
a
gggi?]ﬁle See VRW completion Comments  Borehole for vapor recovery well
SAMPLES =
s 38| |2 |5 |8|¢
= —_—
'E“ gﬁ 5 NE £2 o MATERIAL DESCRIPTION FIELD NOTES
@ 8 oo a8l a5l 3
gut ssg | 5% 8| 8
zl-655 0 P =
4 Eprene—CON Concrete
g 60 | 5.4 Fill [ Silty GRAVEL: light grey (5YR, 7/2), soft, moist, angular, well graded i
5 ] “|Fill Material
o 70 52 - 4
g Breathing Zone = 3.4
§ L {ppm
- 70 (9999+
£-650 | ML | Clayey SILT: brownish yellow (10YR, 6/8), moist, siight plasticity, fine sand, Breathing Zone =
% f,-f' | strong solvent odor 13.6 ppm
& diEg
= 70 | 360 _"':, L i
o L
c__: gi%g - y—increasingly finer sand :
& 70 | 317 [T i |
i L]
é ~645 | TF[| ML | Clayey SILT: reddish yellow (7.5YR, 6/8), moist, fine sand, siight solvent odor Breathing Zone = 6.2
5 100 | 290 [ L] - -PPm
= 1
=] rd
@ 1 | A W 7
& -
z 100 | 250 [ LM - .
U 471 |
g 1',/’_. K -
= |-
i 1640 100 | 138 (|1 - -
-1
L1
E /_,: - ¢—increasing clay content 5
E 100 | 32 11 i 1
:' _,—"/
_E_ LT ML Clayey SILT: reddish yellow (7.5YR, 6/8), medium stiff-stiff, minor angular
g 100 | 21.3 [ L4 | gravel, dry to moist i
dlP%S
3635 U = -
E /,x Breathing Zone = 3.4
¥ 90 | 81.3 /..1"“ - _|ppm
: | ]
|1
'g o0 | — HTU -
& | g
] "% = 0% subrounded gravel, moist -
§ 90 | 762 LM *_4 d
5 630 END OF BORING @ 25
5 - 4
d|
T 2 L i
30

Report.




USCS; Project File: HAPROJECTSWC_USERSWCTIVE~NGINT_P~1\PROJECTS\AFPES. GPJ: Data Template:WC-CORP2.GDT  Printed: 11/15/00

NV_12AS CLEVELAND+/-

Report: El

Prcfject: SI?H PILOT TEST Log of Boring VR2 S/D
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
Project Number: 80480009 Sheet 1 of 1
Date(®)  oas2ar2000 Logged By Lynn Schaub Reviewed By ~ MSM
Drilling Drillin Total Depth
Method  HSA Cunlrgctnr Geoprojects of Bomhgle 25.0 foet
Drill Ri Drill Bit “ Ground Surface
Type 9 CME7S Size/Type 8 Elevation 655.18
Groundwater Samplin: " Hammer
Level(s) NA Method . 2" Split Spoon Data NA
ggg‘%ﬁ'e See VRW completion Comments  Borehole for vapor recovery well
SAMPLES 5
: o @ c ¥s}
g g8 | % (5|8 ¢
§ %ﬁ 3 rg T 2 0 MATERIAL DESCRIPTION FIELD NOTES
-t [ o (5]
md 88|18 | 8 [z&| §| Q
0 - o (0] =)
—655 =+ .| Con | Concrete
3.9 Fill | Clayey SILT: pink (10YR, 7/3), 40% subrounded gravel, moist i
i | Fill Material
36 - i
I §— Increasing clay content 7
—650 43 CL Silty CLAY: pink (7.5YR, 7/3), soft, moist, limestone gravel, angular Breathing Zone = 3.2
L ppm
39 - y— light brownish yellow (10YR, 6/4), medium stiff, moist, some fine silt -
1| ML Clayey SILT: light brownish yellow (10YR, 6/4), medium stiff, cohesive,
51 ] L | homogeneous, moist ]
FT | A
L1
B | — {
~645 1 Breathing Zone =
43 [ L - ppm
/‘:ﬁ » I |
FT | 1A
a1 HL - 1
/f
:f/, I .
11
|1
640 36 .f: B - =
: | L+ L _
as [ 411 . ]
L=
-
=] |.A = -
=
=
28 [t ! |
|1
d .
635 ,: L4 — ¢ becomes yellowish red (5YR, 5/8), soft —
6.8 f’/‘/ r .
’,_.-" | -
- L Breathing Zone = 3.2
76 -"'/,— - _|ppm
1~
o b1
_’,.f:/ I~ ol
—630 END OF BORING @ 25'
30




Project: SPH PILOT TEST
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring VR3 S/D

Project Number: 80480009 Sheet 1 of 1
el  oansr2000 Logged By Lynn Schaub Reviewed By ~ MSM
Drilling Drrilliny Total Depth
Method  HSA Contrgctnr Geoprojects of Barehgle 25.0 feet
Drill Ri Drill Bit " Ground Surface
Type 9 Bt Size/Type 12 Elevation 655.12
Groundwater Sampling i Hammer
Level(s) NA Method 2' Split Spoon Data NA
gg:mﬂla See VRW completion Comments  Borehole for vapor recovery well
SAMPLES -
- E =] =] o
§ 8¢ 218 |3 &
8 Eg agle| @ MATERIAL DESCRIPTION FIELD NOTES
5y i%le | 5 |85 8
glug 88|18 | § 28| B| @
= 0 | = o 0] =
=655 % %% Con | Concrete
E 90 | 6.4 Fill [~ Silty CLAY: light grey-grayish tan (10YR, 7/2), dry, no odor, gravelly ]
3 - y— becomes very moist, 10% gravel “IFill Material
§ 90 | 164 r 1
§ 650 5+ 90 | 140 T - T
i Clayey SILT: light brown (7.5YR, €/4), sfiff, moist, homogeneous, cohesive Breathing Zone = 5
§ |ppm
2 90 | 140 - .
&
Q = -
5
& 90 | 40 L |
%
q = 10 -
|-645 Gravelly SAND: pink (7.5YR, 7/3), very silty, non-cohesive, angular-subrounded
5 80 | 5.0 | limestone gravel, poorly sorted 4
=
o 70 | 6.0 - i
I
£ ! i 1
2
E -g640 15 80 | 6.2 — -
g o _
g Ed ML Clayey SILT: reddish yellow (7.5YR, 6/6), cohesive, moist, homogeneous, Breathing Zone = 3.5
'!'E'" 100 | 8.0 d 1T | medium stiff, minor carbonate nodules _ppm
2 1 I 1
g T
g 100 | 53 [ L] - -
w d L
cl-635 20 L] e =
: ]
- 100 | 80 14 - 1
% 9§55 - ¢ becomes reddish yellow (7.5YR, 6/8), medium siff-soft :
1
g 100 | 6.0 x:, - .
(‘ﬂ- f"/, . o
@ 100 | 53 (]
Il-630 25 = ;
% END OF BORING @ 25
z' — [~ e
8
i N L 4
30

Report.




Project: SPH PILOT TEST g
] Log of Boring VR4 S/D
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX
Project Number: 80480009 Sheet 1 of 1
Date(s)  pq/97/ i h
Drilled 000 Logged By Lynn Schaub Reviewed By MSM
Drilling Drilli
Method  HSA Contractor _ GeOProjects of Borangle 20.0-hemt
Drill Rig CME- Drill Bit " Ground Surface
;ype : ME-75 Size/Type 8 Elevation 655.03
roundwater Samplin: .
;m,(s) NA Nameling 2+ split Spoon tammer N
Bga’;ﬁh See VRW completion Comments  Borehole for vapor recovery well
SAMPLES -
el e e 28
s £ > 18 | 8] &
8 E£ g |2E| 2| 2 MATERIAL DESCRIPTION FIELD NOTES
o =]
glug S48|8 | § |ze| §|
- 655 0 (= o O] =
35 5t el Con Concrete
}g 60 | 97 Fill | E:g?sERAVEL: light grey (10YR, 7/2),well graded, subangular limestone gravel, |
=
o
5 i “IFill Material
) 60 | 116 - -
o
g
o r//’ ML Clayey SILT: light brown (7.5YR, 6/4), imestone gravel @ 5 feet,
s -650 5 70 | 1001 '_‘,--” |_ angular-subrounded, moist, slight solvent odor | ;
g 2937 7| L4+ g;an?thmg Zone =3.2
g o GM Gravelly SAND: pink (7.5YR, 7/3), dry, no odor
i 70 | 130 - .
3
g 70 | 83 L 1
—-645 10 - _ (
E Breathing Zone =
o 70 | 9.2 l {ppm
5] L
g i
"{'l 70 | 114 .
z i
5 i
% 640 15 80 | 9.8 I—¢— increasing clay content, angular-subrounded gravel -
=
g | Breathing Zone = 3.4
& 90 | 8.2 [Y® ppm
@ B ,x{ ML Eilaagrt?g ﬁ-::gi:uﬁd:tﬁfh yellow (7.5YR, 6/6), cohesive, homogeneous, moist, slightly
| =1 . "
g T LH |
7 L]
4 10| 76 L - i
Q |1
W =1
g —635 20 : _/: ¢ becoming medium stiff-soft e
S 100 | 65 ,f:/ 1
¢ U L d
3 LT
2 100 | 79 [|+]] - 4
1
§ /::_, - ¢ — becoming more moist, soft 7
= 25— -
BORING @ 25'
% 630 26 END OF BO
z ti
v . i
5 ]
w0 B of
g i
i i
z - i
w
g 30




Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring VR5 S

- r#4.GPJ, Data Templale:!WC-CORP2.GDT Prinled: 11715100

_12AS_CLEVELAND+-USCS; Project File: HAPROJECTS\WC_USERSWCTIVE~NGINT _P~1\PROJECTS.

Project Number: 80480009 Sheet 1.0f1
Bae®  oar2712000 Logged By Lynn Schaub Reviewed By  MSM
Drilling Drilling Total Depth
Method HSA Contractor  G@oProjects of Borehole 9.0 feet
Drill Rig Drill Bit o Ground Surface
| Type CME-78 Size/Type 8 Elevation 654.88
S TS 2 spiit spoon ferar 5
gggﬂﬁfe See VRW completion Comments  Borehole for vapor recovery well
SAMPLES i
-
: 28 [=]5 |g|¢
0 i =
3_ € g_a; ogle| @ MATERIAL DESCRIPTION FIELD NOTES
e [ a
nd 88(8 | 8 |=E| & &
= [ [75]
0 - [ (6] =
% %% Con | Concrete
Fill Gravelly SILT: pinkish grey (7.5 YR 6/2), well graded, angular gravel, moist
1 50 20 — -
‘ B “IFill Material
3 60 | 126 - -
4 L17] ML Clayey SILT: reddish yellow (7.5 YR 6/6), minor fine sand, moist, medium stiff, Breathing zone = 3.4
"'__,-’ | slight solvent odor. |ppm
1 LA
650 5 60 | 575 f:, - -
..-'”’. | |
|-
6 ] - -
/",
/,z" I o
7 80 | 2088 // - ~
}-1
1
=1
=1 = [~ =1
-1
8 ":,-f* - —
"’//./‘ i il
//,,
9 END OF BORING @ 9
645 10— L ®
11 - -
X : 1
12— = -
13- - _
14— = —
1 L "
—640 15

Report.




Project: SPH PILOT TEST
Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring VR6 S

OJECTS\AFP#4.GPJ; Data Template:WC-CORP2.GDT  Printed: 11/15/00

D+-USCS; Project File: H\PROJECTSWC_USERS\ACTIVE~I\GINT_P~1\PR

NV_12AS5_CLEVELAN

Report: E

Project Number: 80480009 Sheet'1.of 1
Dae(®)  o4s2812000 Logged By Lynn Schaub Reviewed By  MSM
Drilling Drillin Total Depth
Method  HSA Contractor _ Ge0Projects of Borehole s
Drill Ri Drill Bit " Ground Surface
Type 9 CcME7S Size/Type 8 Elevation 655.13
Cavelie) 2" NA Nameling 2t split Spoon RO gk
ggﬁ%ﬁ[e See VRW completion Comments  Borehole for vapor recovery well
SAMPLES 3
s g2 |¥ gl g
2 e ozl 2| @ MATERIAL DESCRIPTION FIELD NOTES
= g [=% g Dal| & 7]
£ 3 oo =5 a O
i oQ|e § L=l B @
0 = o G ]
—655 “%%| Con | Concrete
Fill Gravelly SILT: pale brown (10 YR 6/3), medium stiff, well graded, angular
| limestone gravel, moist |
1 70 | 3.2
& B “|Fill Material
3 80 | 128 - )
4 I =1
—650 5 50 | 47 [ " | Breathing zone =
- _ppm
6 = -
7 80 | 298 —y— becoming soft, 30% limestone gravel ~
8 - i
9 END OF BORING @ 9
645 107 B ;
114 — —
12— = -
13— — _
14— - -
15




OJECTS. .. #4.GPJ; Data TemplaleWC-CORP2.GDT  Printed: 1111500

SWWC_USERSWACTIVE~NGINT_P~1\PR

USCS; Project File: H\PROJECT:

12A5_CLEVELAND+/.

Report: .

Project: SPH PILOT TEST

Project Location: AIR FORCE PLANT 4, FORT WORTH, TX

Log of Boring VR7 S

Project Number: 80480009 Sheet 1 of 1
Date(s)  g4/98/2000 L
Drilled ogged By Lynn Schaub Reviewed By MSM
Drilling Drillin Total Depth
Method  HSA Contractor  GeoProjects of Borancle 9.0 feet
Drill Rig I Drill Bit " Ground Surface
Type CME-75 Size/Type 8 Elevation 655.00
Groundwater Samplin, . H r
Level(s) NA Memgd g 2' Split Spoon D:Ema NA
Egﬁ%ﬁ'e See VRW completion Comments  Borehole for vapor recovery well
SAMPLES 5
2 o ® a
5 88 |2 (5|8 ¢
S gﬁ g |2E[g| 2 MATERIAL DESCRIPTION FIELD NOTES
né 83 g s |22 B 8
655 0- o= o (4] o |
%% % Con | Concrete
Fill Silty GRAVEL: light grey (10 YR 7/2), well graded, subangular limestone gravel,
1 100 | 4.8 | moist —
2 B “|Fill Material
3 100 | 39.4 ~ —
4 - -
—650 100 A — 2
5 98.6 Breathing zone = 3.2
Jppm
8 1| ML Clayey SILT: light brown (7.5 YR 6/4), minor subangular limestone gravel, moist,
1l B=q | slight solvent odor |
dRPE%
7- 100 | 78.2 ,«:/, = |
’,—f’d B -
L1
8 /,r’: - =
-1
=1
P‘,f LA L -
9 allFs
END OF BORING @ &
—-645 10— — =
11— - _
12— — -
13- |- =
14— = -
640 15




SPH ELECTRODE E1
CONSTRUCTION

EXISTING CONCRETE
/— FLOOR

;

FLUSH-MOUNT
WELL COVER

A $
CEMENT GROUT
5.5'
6' BENTONITE
, SAND
7
SC3 GRAPHITE
13’
135 BENTONITE
SC3 GRAPHITE
19.5'
20' BENTONITE
SC3 GRAPHITE
* BENTONITE
26.5'
SW GRAPHITE
32' éﬂfﬁ CES "SPIDER"
33.5' (PROPRIETARY EQUIPMENT)
14"

SNV -00/£0/kL  Bmpegizzig




SPH ELECTRODE E2
CONSTRUCTION

SNV -00ENLL DmMp'QELZZIE

EXISTING CONCRETE
/ FLOOR

3

FLUSH-MOUN
WELL COVER

r/

5.5'
5.8'

1%
12.8°

19'
19.5'

255'
26'

33

A

14“

CEMENT GROUT

BENTONITE
SAND

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

BENTONITE

SW GRAPHITE

CES "SPIDER"
(PROPRIETARY EQUIPMENT)




SPH ELECTRODE E3
CONSTRUCTION

EXISTING CONCRETE
/ FLOOR

SNV -00/£0/LL Bmpogizzig

i

FLUSH-MOUN
WELL COVER

A :
)/
CEMENT GROUT
55'
8 BENTONITE
e SAND
SC3 GRAPHITE
13
e BENTONITE
SC3 GRAPHITE
195
o BENTONITE
SC3 GRAPHITE
25
”r 4 BENTONITE
SW GRAPHITE
a2 {5‘ CES "SPIDER"
Tk (PROPRIETARY EQUIPMENT)
"




SPH ELECTRODE E4
CONSTRUCTION

snv-00e0/LE Bmppglezie

EXISTING CONCRETE
/- FLOOR

?

FLUSH-MOUNT
WELL COVER

LY.

7l

13
13.5'

19.5'
19.8'

23.8'
24.4'

32'
32.5'

CEMENT GROUT

BENTONITE
SAND

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

CES "SPIDER"
(PROPRIETARY EQUIPMENT)
SW GRAPHITE




SNV -00/E0/LL  Bmpregizzig

SPH ELECTRODE E5
CONSTRUCTION

EXISTING CONCRETE
/ FLOOR

Zip 3
FLUSH-MOUNT/ |
WELL COVER CEMENT GROUT
5.5'
pe BENTONITE
o SAND
SC3 GRAPHITE
¥ BENTONITE
153"
SC3 GRAPHITE
19.5'
SC3 GRAPHITE
25'
25 5' BENTONITE
SW GRAPHITE
3y X_Lj CES "SPIDER"
14 (PROPRIETARY EQUIPMENT)
14"




SPH ELECTRODE E6
CONSTRUCTION

SNV -00/E0/LL Bmpigizzig

EXISTING CONCRETE
/ FLOOR

T

FLUSH-MOUNT
WELL COVER

13'
13.5'

19.5'
20

26'
26.5'

2
32.5'

CEMENT GROUT

BENTONITE
SAND

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

BENTONITE

SC3 GRAPHITE

CES "SPIDER"
(PROPRIETARY EQUIPMENT)
SW GRAPHITE




SPH ELECTRODE E7
CONSTRUCTION

?

EXISTING CONCRETE
/ FLOOR

FLUSH-MOUN
WELL COVER

Al
]
CEMENT GROUT
5.5
3 BENTONITE
: SAND
7
SC3 GRAPHITE
19 BENTONIT
13,5 E
SC3 GRAPHITE
19 BEN
o TONITE
SC3 GRAPHITE
25'
o BENTONITE
SW GRAPHITE
- i&g CES "SPIDER"
7 (PROPRIETARY EQUIPMENT)
14!1

SNv-00/€0/LL  BmpBlzzig




SNV -00818 BmpeEgizZlg
TEMPERATURE MONITORING POINT (TMP)
CONSTRUCTION
TMP1, TMP2, TMP3, & TMP4
EXISTING CONCRETE 1/4" TFE TUBING
FLOOR —\ / (ATTACHED TO CPVC PIPE)
% 77
CEMENT GROUT
FLUSH-MOUNT /
WELL COVER 2 BENTONITE
5 SAND
Gl
CEMENT GROUT
hed BENTONITE
14'
15' SAND
16'
1" CPVC PIPE BENFOMITE
24
25' = SAND
26' :
BENTONITE
320 L)
— & —]




VAPOR RECOVERY (VR) WELL
CONSTRUCTION

VAPOR WELL

VR1, VR2, VR3, & VR4

FLUSH-MOUNT

TYPE S/D

WELL COVER —\

SNV -00BLB Ompeyizzig

CEMENT GROUT

EXISTING CONCRETE
/_ FLOOR

$

2'
3'
a =
2"X60" CPVC SCREEN =
g' é
1
12' — |z
2"X60" CPVC SCREEN| |2
7 =
25' |
B"

BENTONITE

SAND

BENTONITE

S/D=SHALLOW/DEEP
SAND




SNY-00/eLe Bmpayizzig

VAPOR RECOVERY (VR) WELL
CONSTRUCTION

VAPOR WELL
TYPE S

VRS, VR6, & VR7

CEMENT GROUT
i /R connes
2'
g BENTONITE

4'

SAND
2"X60" CPVC SCREEN

S=SHALLOW




Appendix B

State of Texas Well Reports



Send original copy by certified mail to: (TDLRH{WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.0. Box 12157
Privilege Notice on Reverse Side WELL REFORT Austin, Tx. 78711
1 800 803 9202 EXT. 8
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH TX 76101
(NANE) (Street or RFD) (City) (State)  (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH ™ 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): [x] Monitor [ ] Environmental Soil Boring || Domestic 5)
[X] New wWell [C] Deepening [ ndustial ] Irrigation ] Injection [ ] Public Supply | De-watering [ | Testwall
[C] Reconditioning [ | Plugging It Public Supply well, were plans submitted to the TNRCC ? [ | Yes [ | No
[ ]
6) WELL LOG: E1 DIAMETER OF HOLE 7) DRILLING METHOD (Check): [ Driven
Date Drilling Dia. (in.) From (it.) To (ft.) [] Air Rotary [ ] Mud Rotary | Bared
Started: 4/25 19 2000 14 0 33.6 (] ArHammer [ ] CableTool [ ] Jetted
Completed: ___4/25 19 2000 (X] other _HoLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation materlal 8) Borehols Complation (Chack): (] open Hale __| Straight Wall
0 .3 CONCRETE L] Undereamed  [X] Gravel Packed || opher
.3 5 GRAVELLY SILT, PALE BROWN It gravel packed give interval ... from B ft. to 7 ft.
5 15  SILTY CLAY, REDDISH YELLOW
8 25  CLAYEY SILT, YELLOWISH RED CASING, BLANK PIPE, AND WELL SCREEN DATA:
21.8 33.6  SANDY GRAVEL, YELLOWISH RED New | Steel, Plastic, atc. Gage
Dia or Perl., Slotted, etc. Setting (ft.) Casting
(in.) | Used Screen Mig., if Commercial From To Screen
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 *SPIDER" PROBE 0.0 32.0

9) CEMENTING DATA [RULE.338.44(1)]
Cemented from 0 ft. to 5.5  ft. No. of sacks used 3
Bentonite from 55 f.to_ 8 ft. & 13 . to_ 135 ft
Bentonite from ___19.5 ft. to _ 26.ft. & 26 . to  26.5 ft
Graphite from 7 ft. to_13 ft. & 135 ft. to  19.5 1t
Graphite from 20 ft.to_ 26 ft. & 265 ft.to 32 ft

13) TYPE PUMP: N/A

"1 Turbine [ Jet | Submersible | | Cylnder
—] Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, eic., fl. | Specified Surface Slab Installed [Rule 338.44(2)(A))
__ Specified Steel Sleeve Installed [Aule 338.44(3)(A)]
14) WELL TESTS: N/A [ Pitiess Adapter Used [Rule 338.44(3)(b)]
Type test: [ | Pump _ Baller _ Jetted _ Estimated X1 Approved Altemnative Procedure Used [Rule 338.71)
Yiald: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static leval ft. below land surface Date
Did you knowingly penatrate any strala which containad undesirable Artesian flow gpm. Data
constituants?
“1Yes XINo Ifyes, submit"REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth

Type of water? Depth of strata
Was a chemical analysis made? | Yes . | No

| hereby certify that this well was diilled by me (or under my supervision) and that each and all of the statements herain are true to tha best of my knowledge and belief, |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal, A

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type o print)
‘DDRESS 8834 CIRCLE DRIVE AUSTIN X 78736
(Street D) (City) (State) (Zip)
(Signed) ANTONIO LANDEROS (Signed)
(Licensed Well Driller) (Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent Information, If available.
TNRCC-0199 (Rev. 09-01-83) TNRCC COFY




Send original copy by ceriified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711

Piease use black ink.

ATTENTION OWNER: Confidentiality
Privilege Notice on Reverse Side

State of Texas
WELL REPORT

Texas Water Well Drillers Advisory Council
P.O. Box 12157
Austin, Tx. 78711
1 800 803 9202 EXT. 9

1) OWNER USAF/LMTAS ADDRESS P.0, BOX 748 FORT WORTH TX 76101
(NAME) (Strest or RFD) (City) (Stata) (Zip)
2) ADDRESS OF WELL:
County TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH > 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (Statae) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X! Monitor __ Environmental Soil Boring __ Domestic 5)
X! New Well [ Deapening __ Industrial [ Irfgation __ Injection | Public Supply _ De-watering __ Testwall
[} Reconditioning [, Plugging It Public Supply well, were plans submitted to the TNRCC? __ Yes [ ' No
[ ]
6) WELL LOG: E2 DIAMETER OF HOLE 7) DRILLING METHOD (Check): __ Driven
Date Drilling Dia. (in.) From (it.) To (it.) [ Air Rotary (] Mud Rotary | Bored
Started: 4/18 19 2000 14 0 33.7 [ AirHammer [ | Cable Tool | Jetted
Completed: __ 4/18 19 2000 X Other _HOLLOW STEM AUGER 4
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): : OpenHole | Straight Wall
0 .3 CONCRETE " Underreamed  [X| Gravel Packed _ Ogher
-3 5 CLAYEY SILT, PINKISH GRAY If gravel packed give interval ... from __ 5.8 ft. to__ 6.8 ft.
5 10 SILTY CLAY, LT. BROWNISH YELLOW
10 20 CLAYEY SILT, LT. BROWNISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA:
20 25 SILTY CLAY, YELLOWISH RED New Steel, Plastic, atc. Gage
25 33.7  SILTY CLAY, INCREASING SILT, STRONG BROWN Dia. or Perf., Slotted, etc. Setlting (11.) Casting
(in.) | Used Screen Mfg., if Commaercial From To Screen
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 "SPIDER" PROBE 0.0 33.0
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 ft. to 5.5 ft. No. of sacks used 3
Bentonite from __ 5.5 ft. to 58 ft. & 11 ft to__ 125 ft
Bentenite from i9 ft. to _19i.1t. & 255 . to 26 ft
Graphite from 6.8 ft. to__ 11 1t. & 125 ft. to 19 ft
Graphite from 19.5 ft. to 25.5ft. & 26 ft. to 33 ft
13) TYPE PUMP: N/A o
" Tubine ' Jet _ Submersible  Cylinder
: Other 10) SURFACE COMPLETION
Depih to pump bowis, cylinder, jet, etc., f1. __ Specified Surface Slab Installed  [Rule 338.44(2)(4)]
__ Specified Steel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A __ Pilless Adapter Used [Rule 338.44(3)(b)]
Type test: __ Pump _ Bailer Jetted " Estimated X! Approved Allernative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land suface  Date
Did you knowingly penetrate any sirata which contained undesirable Artesian flow gpm. Date
constituants?
— Yes X No Ifyes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth
Type of water? — Dop_th of strata
Was achemical analysis mada? __ Yes _ No

| hereby ceriify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true 1o the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal.

(Signed)

(Street fﬁ?; N
AMADOR HINOJOSA y/ m (Slgned)
(Licensed Well Driller) Ny

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 2897TM
(Type or print)
ADDRESS 8834 CIRCLE BRIVE F AUSTIN X 78736
(City) (Stata) (Zip)

Please attach electric log, chemical analysis, and other pertinent information, If available.

(Registered Driller Trainee)

TNRCC-0199 (Rev. 09-01-93)

TNRCC COPY




Send original copy by ceriified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.
i Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidantiality State of Texas P.0. Box 12157
Privilega Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.O. BOX 748 FORT WORTH X 78101
(NAME) (Street or RFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
Gounty  TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH X 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): \X| Monitor || Environmental Soil Boring | _ Domestic 5)
(X] Naw Wall | Deepening _ Industrial [ lrrigation | Injection _| Public Supply _| De-watering | Testwell
[ Reconditioning [_| Plugging It Public Supply well, were plans submitted to the TNRCC ? | | Yes | No
[ ]
6) WELL LOG: E3 DIAMETER OF HOLE 7) DRILLING METHOD (Check): [ Driven
Date Drilling Dia. {in.) From (ft.) To (ft) [l Air Rotary [ ] Mud Rotary [ Bored
Started: 4727 19 2000 14 0 34 D Air Hammer D Cabla Tool : Jetted
Completed: 4/27 19 2000 [X] other_HOLLOW STEM AUGER
From(ft.) To(ft.) Description and color of formatlon material 8) Borehole Completion (Check): "~ OpenHole  Straight Wall
0 .3 CONCRETE | Underreamed  [X| Gravel Packed . Othar
-3 11 CLAYEY SILT, LT. GRAY If gravel packed give interval ... from [ ff. to__ 7.5 .
11 22 CLAYEY SILT, REDDISH YELLOW
22 27 SILTY CLAY, REDDISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA:
27 34 SILTY GLAY, LT. GRAY New Steel, Plastic, etc. Gage
Dia. or Pari., Slottad, etc, Setting (ft.) Casting
(in.) | Used Serean Mfg., it Commercial From To Screen
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 *SPIDER" PROBE 0.0 32

9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 ft. to 5.5

t. No. of sacks used 3

Bentonite from 5.5 ft. to 6 ft. & 13 ft. to 15 ft
Bentonite from __ 19.5 ft. to 21.8 ft. & 25 ft. to__ 27.4 f{t
Graphits from 75 ft.to_13 ft. & 15 ftte_ 185 1
Graphite from 21.8 . to 25 ft. & 274 ft. to 33.5 it)
13) TYPE PUMP: N/A
__ Turbine __ Jet __ Submersble  Cylinder
: Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, slc., it __ Specilied Surface Slab Installed [Rule 338.44(2)(A)]
 Specilied Steel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A : Pitless Adapter Used [Rule 338.44(3)(b)]
Type testt _ Pump _ Baller _ Jetted __ Estimated X| Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs, 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface  Date
Did you knowingly penetrate any strata which contained undesirable Artasian flow gpm. Date
conslituents?
_ Yes X No Iiyes, submit*REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth
Type of water? Depth of strata
Was a chemical analysis made? _ Yes No

| heraby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and beliel. |
understand that failure to completa items 1 thru 15 will result in the log(s) being returmed for completion and resubmittal,

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
4DDRESS 8834 CIRCLE DRIVE - AUSTIN X 78736
{Street 07/Kb1 (City) (State) (Zip)
(Slgned) __ANTONIO LANDEROS [ (Signed)
(Licensed Wall Driller) (Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent information, if available.
TNRCC-0199 (Rev. 09-01-93) THRCC COPY




ATTENTION OWNER: Confidentiality

Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711

State of Texas

Please use black ink.

Texas Water Well Drillers Advisory Council

P.O. Box 12157

Privilage Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH X 76101
(NAME) (Street or RFD) (City) (State)  (Zip)
2) ADDRESS OF WELL:
County TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH ™ 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (Stata) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X| Monitor | Environmental Soil Boring __ Domestic 5)
X] New Well __ Daepening " Industrial [ Imigation __ Injection |__ Public Supply _ De-watering | | Testwsll
] Reconditioning || Plugging If Public Supply well, were plans submitted to the TNRCG? —_ Yes [ | No
L]
6 WELL LOG: E4 DIAMETER OF HOLE 7) DRILLING METHOD (Check): [} Driven
Date Drilling Dia. ({in.) From (ft.) To (it.) [ Air Aotary [ | Mud Rotary || Bored
Started: 4/19 19 2000 14 0 34 ] AirHammer ] Cable Tool [ Jetted
Completed: ___ 4/19 19 2000 X/ Other__HOLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): __ Open Hole ! slraight Wall
0 8 CONCRETE _ Underreamed  X| Gravel Packed __ Qpher
-3 5 SILTY CLAY, LT. GRAY If gravel packed give interval ... from 6 R do._- 78 ft.
5 10 CLAYEY SILT, LT. BROWN
10 18 GRAVELLY SAND, PINK CASING, BLANK PIPE, AND WELL SCREEN DATA:
16 a0 CLAYEY SILT, REDDISH YELLOW Naw Steel, Plastic, etc. Gage
30 33.6 GRAVELLY SILT W/CLAY Dia. or Peri., Slotted, etc. Setting (it.) Casting
(in.) | Used Screen Mig., if Commercial From To Screen
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 “SPIDER" PROBE 0.0 32
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from a t. to 5.5 ft. No. of sacks used 3
Bentonite from 55 ft.to__ 8 ft. & _13 . to_ 135 1t
Bentonite from 19.5 it to 19.8 ft. & 238 ft. to_ 244 It
Graphite from 7 fl.to 13 ft. & 135 ft. to__ 19.5 fi
Graphita from 19.8 M. 10238 ft. & 244 . to 325 ft
13) TYPE PUMP: N/A
~_ Turbine __ Jet  _ Submersible _ Gylinder
— Other 10) SURFACE COMPLETION
Depth ta pump bowls, cylinder, jet, ele., ft. __ Specified Surface Slab Installed [Rule 338.44(2)(A)]
__ Specified Steel Sleave Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A _ Pitless Adapter Used [Rule 338.44(3)(b)]
Type test: _ Pump  Bailer  Jetted —_ Estimated X Approved Alternative Procadure Used [Rule 338.71)
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Anesian flow gpm. Date
constituents?
I Yes X No Ifyes,submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth
Type of water? E= Depth of strata
Was a chemical analysis made?  Yes __ No

I heraby certify that this well was drillad by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and rasubmittai.

{Licensed Well Driller)

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 2897M
(Type or print)
ADDRESS 8834 CIREEE DRIVE § AUSTIN ™ 78736
(Stri . (City) (Statae) (Zip)
{Signed) AMADOR HINOJOSA (Signed)

(Registered Driller Traines)

Please attach electric log, chemical analysis, and other pertinent information, If available.

TNRCC-0199 (Rev. 09-01-83)

TNRCC COPY




Sand original co ified mail to: (TOLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Wall Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.0. Box 12157
Privilage Notice on Reversa Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 8
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH T 76101
(NAME) (Street or RFD) (City) (State)  (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) {State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X Monitor | Environmental Soil Boring __ Domestic 5)
X| New Well [[] Deepening _ Incustrial [ Imigation __ Injection _ Public Supply _ De-watering - Testwall
T Reconditioning ] Plugging If Public Supply well, were pians submitted to the TNRCC? [ | Yes [ | No .
6) WELL LOG: ES DIAMETER OF HOLE 7) DRILLING METHOD (Check): | Driven
Date Drilling Dia. (in.) | From () To (ft.) (] airRotary  [] Mud Rotary [ Bored
Started: 4/26 19 2000 14 0 31.4 [} Air Hammer ("] cable Toal [ Jetted
Completed: ___4/26 19 2000 X! Other_HOLLOW STEM AUGER 4
From{ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): " OpenHole " Straight Wall
0 .3 CONCRETE . Underreamed X| Gravel Packed | Other
-3 4 SILTY GRAVEL, V. PALE BROWN It gravel packed give interval ... from 8 fi. to__ 8.5 .
4 ] CLAYEY SILT, REDDISH YELLOW
9 16 SANDY GRAVEL, REDDISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA:
18 22 CLAYEY SILT, STRONG BROWN New Steel, Plastic, etc. Gage
22 27 CLAYEY SILT, YELLOWISH RED Dia. or Peri., Slotted, etc. Satting (ft.) Casting
27 31.4  SILTY CLAY, YELLOWISH RED (in.) | Used Screen Mfg., if Commercial From To Screan
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 *SPIDER" PROBE 0.0 31

9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 ft. to 5.5

—_

t. No. of sacks used 3

Bentonite from 55 ft.to__ 8 ft. & 13 . to 153 (i
Bentonite from 19.5 ft. to _20.51t. & 25 ft. o_ 255 1t
Graphite from 9.5 ft.to_ 13 ft. & 135 ft.to  19.5
Graphite from 205 ft. to_ 25 f1. & 255 ft.to 314 fi
13) TYPE PUMP: N/A

__ Turbine [ Jet _ Submersible _ Cylinder

— Other 10) SURFACE COMPLETION

Depth to pump bowls, cylinder, jet, stc., it. — Specified Surface Slab Installed [Rule 338.44(2)(A)]

__ Specified Steel Sleeve Installed [Rule 338.44(3)(A)]
__ Pitless Adapter Used [Rule 338.44(3)(b)]

14) WELL TESTS: N/A

Type test: [ Pump __ Baller _ Jetted _ Estimated X! Approved Alternative Procedure Used [Rule 338.71]
Yiald: gpm with fl. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static lavel ft. below tand surface Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow gpm. Date
constituents?
—_ Yes (X| No Iliyes, submit 'REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth

Type of water? Depth of strata
Was a chemical analysis made? __ Yes __ No

| hereby certify that this well was drilled by me (or under my suparvision) and that each and all of the statements herein are trus to the best of my knowledge and balief, |
understand that failure to complete items 1 thru 15 will result in the log(s) baeing returned for completion and resubmitial.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
-ADDRESS 8834 CIRCLE DRIVE AUSTIN LS 78738
(Street o (City) (State) (Zip)
(Signed) ANTONIO LANDEROS (Signed)

(Licensed Wall Driller) (Registered Drillar Traines)

Please attach electric log, chemical analysis, and other pertinent information, If available.
"TNRCC-0199 (Rev, 09-01-03) TNRCC COPY




Sand original copy by cerifiad mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157
Privilage Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0O. BOX 748 FORT WORTH X 76101
(NAME) (Streat or RFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
County  TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (Stata) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): 1(] Monitor __ Environmental Soil Boring : Domastic 5)
i_;(—_j Naw Wall f:] Daepening j Industrial j Irrigation i: Injection : Public Supply :] De-watering .: Testwall
["] Reconditioning [ ] Plugging If Public Supply well, were plans submitted to the TNRCG? [ | Yes [ | No <
6) WELL LOG: E6 DIAMETER OF HOLE 7) DRILLING METHOD (Check): E Driven
Date Drllling Dia. (in.) From (ft.) To (ft.) ] Air Rotary [ ] Mud Rotary || Bored
Started: 4/24 19 2000 14 0 a3 [} Air Hammer [ | Cable Tool [ Jetted
Complated: 4/24 19 2000 (XI other HOLLOW STEM AUGER d
From(ft.) Teo(ft.) Description and color of formatlon materlal 8) Boreheole Completion (Check): : Open Hole : Straight Wall
0 .3 CONCRETE __ Underreamed X! Gravel Packed _ Ogher
3 5 SILTY CLAY, LT. GRAY It gravel packed give interval ... from 6 ft.to__ 7 it.
5 15 SILTY CLAY, REDDISH YELLOW
15 a3 CLAYEY SILT, REDDISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA:
New Steel, Plastic, atc. Gage
Dia. or Perf., Slotted, etc. Setting (f.) Casling
(in.) | Used Screan Mig., if Commercial From To Screen
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 "SPIDER" PROBE 0.0 32.0

9) CEMENTING DATA [RULE 338.44(1)]

Camented from 0 ft. to 55 ft. MNo. of sacks used 3

Bentonite from 5.5 ft. to 6 1. & 13 fit. to 13.5 It
Bentonita from 19.5 ft. to __20 ft. & 26 ft. to 26.5 ft
Graphite from 7 ft. to 13 11, & 135 1t to 19.5  ft
Graphite from 20 ft to_ 26 ft. & 26.5 ft. 1o 325 It
13) TYPE PUMP: N/A
" Turbine | Jet _ Submersible _ Cylinder
" Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jel, efc., fl, _ Specified Surface Slab Installed  [Rule 338.44(2)(A)]
__ Specilied Sleel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A " Pitless Adapter Used [Rule 338.44(3)(b)]
Typa test: | Pump __ Bailer ~ Jetted "~ Estimated X Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with it, drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow gpm. Date
constituents?
!:' Yes & No If yes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A Typa Depth
Type of water? Depth of strata
Was a chemical analysis made? __ Yes _ No

| hereby certify that this well was drilled by me (or under my supervision) and that each and all of the stataments herain are true lo the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Typa or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN X 78736
(Streat (City) (State) (Zip)
(Signed) ANTONIO LANDEROS (Signed)

(Licensed Well Driller) (Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent information, if available,

TNRCC-0199 (Rev. 09-01-83) TNRCC COPY




Send original copy by certified mail to: (TDLR)-{(WWD/PIP), P.O. Bax 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157
Privilege Notica on Reverse Side WELL REPORT Austin, Tx, 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.O. BOX 748 FORT WORTH X 76101
(NAME) (Streat or RFD) (City) (State)  (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH T 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (Stata) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X| Monitor | Environmental Soil Boring __ Domestic 5)
X New Wall ] Deepening __ Industrial _ lIrrigation ] Injection _ Public Supply _| De-watering | Testwell
T Reconditioning || Plugging If Public Supply well, were plans submitted to the TNRCC ? | Yes | | No o
6) WELL LOG: E7 DIAMETER OF HOLE 7) DRILLING METHOD (Check): ["] Driven
Date Drilling Dia. (in) | From (ft) To (ft.) (] Air Rotary ] Mud Rotary || Bored
Started: 4/26 19 2000 14 0 34 {1 Air Hammer | Cable Tool [ Jetted
Completed: ___4/26 19 2000 (X other _HOLLOW STEM AUGER y
From{ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): __ OpenHole __ Straight Wall
0 .3 CONCRETE — Underreamed  (X| Gravel Packed __ Other
3 6 GRAVELLY SILT, PALE BROWN If gravel packed give interval ... from & ft. to 7 ft.
6 21 CLAYEY SILT, STRONG BROWN
21 28  CLAYEY ST, YELLOWISH RED CASING, BLANK PIPE, AND WELL SCREEN DATA:
28 34 CLAYEY SILT, BROWNISH YELLOW New Steel, Plastic, etc. Gage
Dia. or Perf., Slotted, etc. Setting (it.) Casting
(in.) | Used Screen Mfg., if Commercial From To Screen
0.5 TEMPERATURE ELECTRODE 0.0 16.5
0.5 *SPIDER" PROBE 0.0 32.0 ;

9) CEMENTING DATA [RULE 338.44(1)]

Cemented from 0 ft. to 5.5 ft. No. of sacks used 3

Bentonite from 55 ft.te__ 6 1. & _13 fl. o 13.5 ft
Bentonite from 19 ft. to _20 1. & 25 ft. 1o 25.7 it
Graphite from 7 ft. to__ 183 ft. & 135 . to 19 ft
Graphite from 20 ft. to 25 ft. & 257 ft. to 34 ft
13) TYPE PUMP: N/A
" Turbine _ Jet _ Submersible __ Gylinder
_ Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., ft. _ Spacified Surface Slab Installed [Rule 338.44(2)(A)]
__ Specified Steel Sleave Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A — Pilless Adapter Used [Rule 338.44(3)(b)]
Type test: _ Pump _ Baller _ Jetted __ Estimated X| Approved Allernative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surlace Date
Did you knowingly penetrate any strata which contained undesirable Artasian flow gpm. Date
constituents?
— Yes X| No lfyes, submit"REPORT OF UNDESIRABLE WATER® 12) PACKERS: N/A  Type Depth
Type of water? _ Daplh of strata
Was a chemical analysis made? _ Yes No

| hereby certify that this well was drilled by me (or under my supervision) and that each and ail of the statements herein are true lo the best of my knowledge and bellaf. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal,

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736
(Streat or ) (City) (State) (Zip)
(Signed) ANTONIO LANDEROS (Signed)
(Licensed Wall Driller) - (Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent information, I available,
TNRCC-0199 (Rev. 08-01-93) TNRCC COPY




_Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.0. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council '

ATTENTION OWNER: Confidentiality State of Texas P.0. Box 12157
Privilage Notice on Revarse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH TX 76101
(NAME) (Street or RFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH 1P 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): [X] Monitor :: Environmental Soil Boring __| Domestic 5)
X New Well " | Deepening _ Industrial __ Irigation [ Injection | Public Supply | De-watering |_| Testwall
[_] Reconditioning [ Plugging If Public Supply well, were plans submilted to the TNRCC? | Yes | | No .
6) WELL LOG: VR 1 8D DIAMETER OF HOLE 7) DRILLING METHOD (Check); | Driven
Date Drilling Dia. (in) | From (ft.) To (it) [_| AirRotary [} Mud Rotary ] Bored
Started: 4/27 19 2000 8 0 25 [ AirHammer  [_| Cable Toal 7 Jetted
Completed: ___ 4/27 19 2000 (X| other _HoLLow STEMAUGER 4
From(ft.) To(ft.) Description and color of formation material 8) Borshols Completion (Check): __ OpenHole | Straight Wall
0 .3 CONCRETE _ Undemeamed X GravelPacked | oyner
-3 5 SILTY GRAVEL, LT, GRAY If gravel packed give intarval ... from 4 ft. to 9 .
[ 10 CLAYEY SILT, BROWNISH YELLOW It gravel packed give interval ... from 11 ft. to 25 it
21 30 CLAYEY SILT, REDDISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA: T
Naw Steel, Plastic, atc. Gaga
Dia. or Perf., Slotted, etc. Setting (ft.) Casting
(in.) | Used Screen Mig., it Commarcial From To Screen
2.0 NEW SCH 40 CPVC RISER 0.0 4.0
2.0 NEW SCH 40 CPVC RISER 0.0 13.0
2.0 NEW SCH 40 CPVC SCREEN 4 9 .010
2.0 NEW SCH 40 CPVC SCREEN 13 17 .010
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 ft. to 2 ft. No. of sacks used _ .36
Bentonite from 2 ft.to_ 3 ft. & _9 ft. 1o 11 ft
13) TYPE PUMP: N/A
~ Tubine __ Jet _ Submersible — Cylinder
" Other 10) SURFACE COMPLETION
Depth to pump bowis, cylinder, jet, etc., it. _ Specified Surface Slab Installed [Rule 338.44(2)(A))]
__ Specified Steel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A __ Pitless Adapter Used  [Rule 338.44(3)(b)]
Type test: _ Pump _ Baller __ Jetted " Estimated X Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown aftar hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface  Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow gpm. Date
conslituents?
— Yes [XI No Ifyes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Dapth
Type of water? _ Deplh of strata
Was a chemical analysis made? _ Yes  No

I hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in tha log(s) being returned for completion and resubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type ar print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN T 78738

(Street or ) (City) (Statae) (Zip)
(Slgned) _ ANTONIO LANDEROS (led (Slgned)
(Licensed Well Driller) (Registered Drillar Traines)

Please attach electric log, chemical analysis, and other pertinent Informatlen, if avallable.
TNRCC-0199 (Rev. 09-01-83) ~ TNACC COPY




ATTENTION OWNER: Confidentiality

Send original copy by certified mail lo: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711

Please use black ink.

Texas Water Well Drillers Advisary Council

State of Texas P.0. Box 12157

Privilege Notice on Reversa Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH TX 76101
(NAME) (Street or RFD) (City) (State)  (Zip)
2) ADDRESS OF WELL:
County TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (Stata) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X Monitor . Environmental Soil Boring _ Domestic 5)
[X] New well ™" Deepening __ Industrial __ Irrigation __ Injection __ Public Supply __ De-watering | | Tastwell
| Reconditioning | Plugging It Public Supply well, were plans submitted to the TNRCG? __ Yes | | No .
6) WELL LOG: VR 2 /D DIAMETER OF HOLE 7) DRILLING METHOD (Check): !:i Driven
Date Drilling Dia. (in.) | From (ft.) To (ft.) [j Air Rotary . Mud Fotary || Borad
Started: 4/28 19 2000 8 0 25 ] AirHammer | CableTool || Jetted
Completed: ___4/28 19 2000 (X Other_ HOLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): __ OpenHole __ Straight Wall
0 .3 CONCRETE _ Underreamed X/ Gravel Packed __ oiher
i 5 CLAYEY SILT, PINK If gravel packed give interval ... from ___ 4 ft. to ft.
5 8 SILTY CLAY, PINK If gravel packed give interval ... from 11 ft. to 25 ft.
8 25 CLAYEY SILT, LT. BROWNISH YELLOW CASING, BLANK PIPE, AND WELL SCREEN DATA:
New Steel, Plastic, etc. Gage
Dia, or Peri., Slotted, etc, Setting (It.) Casting
(in.) | Used Screan Mfg., if Commercial From To Screen
2.0 NEW SCH 40 CPVC RISER 0.0 4.0
2.0 NEW SCH 40 CPVC RISER 0.0 13.0
2.0 NEW SCH 40 CPVC SCREEN 4 9 .010
2.0 NEW SCH 40 CPVC SCREEN 13 17 .010
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 fit. to 2 ft. Mo. of sacks used _ .36
Bantonite from 2 fl.to__3 1. & _a ft. to 11 ft
13) TYPE PUMP: N/A
_ Turbine _ Jet Submersible ~ Cylinder
— Other 10) SURFACE COMPLETION
Dapth to pump bowls, cylinder, jet, etc., ft. __ Specified Surface Slab Installed [Rule 338.44(2)(A)]
___ Specified Steel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A _ Pitless Adapter Used (Rule 338.44(3)(b)]
Type test: __ Pump _ Bailer  Jetted _ Estimated X, Approved Alternative Procedure Used  [Rule 338.71]
Yield: gpm with it. drawdown after " hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static lavel ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow apm. Date
constituents?
__ Yes X No Ifyes, submit "REPORT OF UNDESIRABLE WATER"® 12) PACKERS: N/A Type Depth
Type of watar? _ Depth of strata
Was a chemical analysis made? _ Yes _ Neo

I heraby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herain are true to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal,

(Licensad Well Driller)

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736
(Streat (City) (State) (Zip)
\Signed) ANTONIO LANDEROS (Signed)

Please attach electric log, chemical analysis, and other pertinent information, if available.

(Registered Driller Trainea)

TNRCC-0199 (Rev. 09-01-93)

TNRCC COPY




nd _original copy by certified mail to:

-(WWD/PIP), P.O. Box 12157, Austin, TX 78711

Please use black ink.

ATTENTION OWNER: Confidentiality

State of Texas

Texas Water Well Drillers Advisory Council
P.0. Box 12157

2) ADDRESS OF WELL:

Privilege Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS  P.0. BOX 748 FORT WORTH ™ 76101
(NAME) (Streat or RFD) (City) (State)  (zZip)

County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH X 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X Monitor __ Environmental Soil Boring __ Domestic 5)
(X New wen ' Despaning __ Industdal _ Imigation __ Injection _ Public Supply _ De-watering __ Testwell
[} Reconditioning [ ] Plugging If Public Supply well, were plans submitted to the TNRCC ? | Yes . No .
€) WELL LOG: VR 3 S/D DIAMETER OF HOLE 7) DRILLING METHOD (Check): [ Driven
Date Drilling Dia. (in.) From (ft.) To (ft.) | Air Rotary T Mud Rotary [} Bored
Started: 4/18 18 2000 8 0 25 ! ArHammer [ CableTool | Jetted
Completed: ___4/18 19 2000 Xi Other _HOLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation material B) Borehole Completion (Check): _ Open Hole __ Straight Wall
0 .3 CONCRETE _ Undemeamed X Gravel Packed Other
-3 5 SILTY CLAY, LT. GRAY-GRAYISH TAN It gravel packed giva interval ... from 4 f.to___ 9 t.
5 10 CLAYEY SILT, LT. BROWN If gravel packed give interval ... from 11 fl. to_ 25 ft.
10 17 GRAVELLY SAND, PINK CASING, BLANK PIPE, AND WELL SCREEN DATA:
17 25 CLAYEY SILT, REDDISH YELLOW New Steel, Plastic, etc. Gage
Dia. or Pert., Slotted, eatc. Setting (ft.) Casting
(in.) | Used Screen Mfg., il Commercial From To Screen
2.0 NEW SCH 40 CPVC RISER 0.0 4.0
2.0 NEW SCH 40 CPVC RISER 0.0 13.0
2.0 NEW SCH 40 CPVC SCREEN 4 ] .010
2.0 | NEw SCH 40 CPVC SCREEN 13 17 010

13) TYPE PUMP: N/A
T Tubine  Jet
__ Other

__ Submersible _ Cylinder

9) CEMENTING DATA [RULE 338.44(1)]

Cemented from 0 ft. to 2 ft. No. of sacks used .36
Bentonite from 2 ft. ta __ 3 ft. & 9 ft. to 11 f1

Depth to pump bowls, cylinder, jat, ete., ft,

14) WELL TESTS: N/A

Type test: _ Pump  Bailer  Jetled

Yield: gpm with

— Estimated
ft. drawdown after hrs,

10) SURFACE COMPLETION
_ Specified Surace Slab Installed [Rule 338.44(2)(A)]
__ Specified Steel Sleeva Installed [Rule 338.44(3)(A))
Pitless Adapter Used [Rule 338.44(3)(b)]
Approved Alternativa Procedure Used [Rule 338.71]

>

15) WATER QUALITY:
Did you knowingly penetrate any strata which contained undesirabla
constituents?

[ Yes X No Ifyes, submit "REPORT OF UNDESIRABLE WATER"

Typa of water? Depth of strata

11) WATER LEVEL: N/A

Static lavel ft. below land surface Date
Artesian flow gpm. Date
12) PACKERS: N/A  Type Depth

Was a chemical analysis made? _ Yes _ No

| heraby certify that this wall was drillad by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
undarstand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and rasubmittal.

(Licensad Wall Drillar)

Za‘-n-fu::L (Signed)

Please attach electric log, chemical analysis, and other pertinent information, if avallable,

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSENO.  2897M
(Type or print)
ADDRESS 8834 CIRCEE DRIVE AUSTIN X 78736
(Stragf or RFD) £z (City) (Stata) (2ip)
(Signed) AMADOR HINOJOSA

(Registered Drillar Trainea)

TNACC-0199 (Rev. 09-01-93)

TNRCC COPY




Send ariginal eopy by cartified mail to: (TDLR)-{WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157
Privilage Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 BO3 9202 EXT, 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH T 76101
(NAME) (Street ar RFD) (City) (Stata) (Zip)

2) ADDRESS OF WELL: :

County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX 76108 STATE GRID # 32-13-8

(Street or RFD) (City) (State) (Zip)

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): Xj Monitor _ Environmental Soil Boring | Domestic 5)

X| New Well __ Deepening _ Industrial __ Irigation ' Injection | Public Supply | De-watering | Testwall

L] Reconditioning __ Plugging If Public Supply well, were plans submitted to the TNRGG ? __ Yes | | No .
6) WELL LOG: VR 4 SID DIAMETER OF HOLE 7) DRILLING METHOD (Check); [ Driven

Date Drilling Dia. (in) | From (it.) To (it.) "1 AirRotary [ ] MudRotary | ' Bored

Started: 4/27 19 2000 8 0 25 Ll ArHammer [ | CableTool | Jatted

Completed: ___ 4/27 19 2000 (X! Other _HOLLOW STEM AUGER |

From(ft.) To(ft.) Description and color of formation materlal 8) Borshole Completion (Check): __ Open Hole t Straight Wall
0 .3 CONCRETE _ Underreamed X! Gravel Packed _ oyner
-2 4 SILTY GRAVEL, LT. GRAY It gravel packed give interval ... from 4 ft. to 9 .
4 [ CLAYEY SILT, LT. BROWN It gravel packed give interval ... from 11 it. to 25 ft.
6 17 GRAVELLY SAND, PINK CASING, BLANK PIPE, AND WELL SCREEN DATA: =
17 25 CLAYEY SILT, REDDISH YELLOW New Stesl, Plastic, stc. Gage
Dia. or Perf., Slotted, etc. Setlting (it.) Casting
(in.) | Used Scraan Mig., if Commercial From To Screen
2.0 NEW SCH 40 CPVC RISER 0.0 4.0
2.0 NEW SCH 40 CPVC RISER 0.0 13.0
2.0 | NEW SCH 40 CPVC SCREEN 4 9 .010
2.0 | NEW SCH 40 CPVC SCREEN 13 17 .010 .
8) CEMENTING DATA ([RULE 338.44(1)]
Cemented from 0 ft. to 2 ft. No. of sacks used _ .36
Bentonite from 2 Rto__3 ft. & 9 ft. to i1 ft

13) TYPE PUMP: N/A

__ Turbine _ Jet  _ Submersible _ Cylinder
__ Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., it. __ Specified Surfaca Slab Installed  [Rule 338.44(2)(A)]
__ Specified Steel Sleeve Installed  [Rule 338.44(3)(A)]
14) WELL TESTS: NJ/A __ Pitless Adapter Used [Rule 338.44(3)(b)]
Type test: _ Pump __ Bailer _ Jetted _ Estimated X_Approved Alternative Procedure Used [Rule 338.71)
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static lavel ft. belew land surface Date
Did you knowingly peneltrate any strata which contained undesirable Artasian flow gpm. Date
constituents? e S
__ Yes X No Ifyes, submit 'REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth

Type of water? Depth of strata
Was a chemical analysis made?  Yes  No

I hereby cartify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true 1o the best of my knowledge and beliaf. |
undarstand that failure lo complete items 1 thru 15 will result in the log(s) being returned for complation and rasubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE 4 AUSTIN X 78736
(Streat or RFD) (City) (State) (Zip)
Slgned) ANTONIO LANDEROS (Signed)
(Licensed Weall Drillar) ‘ (Registered Driller Traines)

Please attach electric log, chemical analysis, and other pertinent information, if avallable.
TNRCC-0199 (Rev. 09-01-83) TNRCC COPY




Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Wall Drillers Advisory Councll

ATTENTION OWNER: Confidentiality State of Texas P.0. Box 12157
Privilage Notica on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH TX 76101
(NAME) (Streat or RFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
County TARRANT AIR FORCE PLANT 4, BLDG. 181 FORT WORTH X 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X! Monitor __ Environmental Soil Boring ' Domestic 5)
[X] New well [ Deepening | Industial __ Irigation __ Injection __| Public Supply __ De-watering _| Testwell
[} Reconditioning | Plugging If Public Supply well, were plans submitted to the TNRCG? __ Yes [ _| No o
6) WELL LOG: VRS S DIAMETER OF HOLE 7) DRILLING METHOD (Check): [ Driven
Date Drilling Dia. (in) | From (it) To (it.) " Ar Rotary || Mud Rotary || Bored
Started: 4/27 19 2000 8 0 9 " AirHammer | Cable Tool [ Jetted
Completed: ___4/27 19 2000 X| Other _HOLLOW STEM AUGER p
From(ft.) To(it.) Description and color of formation material 8) Borehole Completion (Check): T OpenHole _ Straight Wall
0 .3 CONCRETE _ Underreamed X! Gravel Packed = Othar
-8 4 GRAVELLY SILT, PINKISH GRAY It gravel packed giva interval ... from 3 ft. to 9 ft.
4 9 CLAYEY SILT, REDDISH YELLOW
CASING, BLANK PIPE, AND WELL SCREEN DATA:
Naw Steel, Plastic, etc. Gage
Dia. or Peri., Slotted, etc. Setting (it.) Casting
(in.) | Used Screen Mfg., if Commercial From To Screen
2 NEW SCH 40 CPVC RISER 0 4
2 NEW SCH 40 CPVC SCREEN 4 9 .010
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 ft. to 2 ft.  No. of sacks used _ .34
Bentonite from 2 ft. to 3 ft. No. of sacks used 5
Method used
Cemented by _ ANTONIO LANDEROS
Distance lo septic system field lines ft.
13) TYPE PUMP: N/A Method of verification of above distance
| Turbine __ Jat __ Submersible _ Cylinder
I Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., ft. __ Specified Surface Slab Installed [Rule 338.44(2)(A)]
_ Specified Steel Sleeve Installad [Rula 338.44(3)(A)]
14) WELL TESTS: N/A " Pilless Adapter Used [Rule 338.44(3)(b)]
Type test: | Pump _ Baller _ Jetted _ Estimated X Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown atter _ hrs, 11) WATER LEVEL: N/A
15) WATER QUALITY: Static leval ft. below land suface  Date
Did you knowingly penatrate any strata which contained undesirable Artesian flow gpm. Date
constituents?
[ Yes X No Iiyes, submit "REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth

Type of water? Depth of strata
Was a chemical analysis made?  Yes  No

| hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being raturned for campletion and resubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736
(Street or ) (City) (State) (Zip)
(Signed) ANTONIO LANDEROS (Signed)
(Licensed Waell Driller) (Registerad Driller Traines)

Please attach electric log, chemical analysis, and other pertinent informatlon, If available.

TNRCC-0199 (Rev. 09-01-93) TNRCC COPY



Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711

Please use black ink.

ATTENTION OWNER: Confidentiality

State of Texas

Texas Water Well Drillers Advisory Council
P.O. Box 12157

Privilage Nolice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.O. BOX 748 FORT WORTH X 76101
(NAME) (Street or RFD) (City) (S1ate) (Zip)
2) ADDRESS OF WELL:
County  TARRANT AIR FORCE PLANT 4, BLDG. 181 FORT WORTH TX 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zlp)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): Xi Monitor __ Environmental Soil Baring . Domestic 5)
;_Yi New Wall i Deepening : Industrial | Irrigation __ Injaction : Public Supply : De-watering : Testwall
[ Reconditioning _ Plugging It Public Supply wall, were plans submitted to the TNRCC ? —_ Yes __ No -
6) WELL LOG: VRE S DIAMETER OF HOLE 7) DRILLING METHOD (Check): [} Driven
Date Drilling Dia. (in.) From (ft.) To (it.) | AirRotary __ MudRotary | Bored
Started: 4/28 19 2000 8 0 9 __ AirHammer _ CableTool [ Jetted
Completed: ___4/28 19 2000 X| Other _HOLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): ™" Open Hole : Straight Wall
0 3 CONCRETE " Underreamed X! Gravel Packed __ QOther
-3 9 GRAVELLY SILT, PALE BROWN If gravel packed give interval ... from 3 ft.tlo__ 9 i,
CASING, BLANK PIPE, AND WELL SCREEN DATA:
New Steel, Plastic, etc. Gage
Dia. or Perl., Slotted, atc. Setting (It.) Casting
(in.) | Used Screen Mfg., it Commercial From To Screen
NEW SCH 40 CPVC RISER 0 4
2 NEW SCH 40 CPVC SCREEN 4 9 .010
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 it. to 2 ft. No. of sacks used _ .34
Bentonite from 2 it. to 3 ft. No. of sacks used 5
Method used
Cemented by _ ANTONIO LANDEROS
Distance to septic systam field lines ft.
13) TYPE PUMP: N/A 3 Method of verification of above distance
_ Turbine _ Jet __ Submersible  Cylinder
" Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., ft. _ Specified Surface Siab Installed [Rule 338.44(2)(A))
Specified Sleel Sleeve Installed [Rula 338.44(3)(A))
14) WELL TESTS: NJ/A _ Pitless Adapter Used [Rule 338.44(3)(b))
Type test: _ Pump _ Bailer _ Jatted _ Estimated X| Approved Allernative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static lavel ft. below land surface  Date
Did you knowingly penatrate any strata which contained undesirable Artesian flow gpm. Date
constituents?
_ Yes X No Ifyes, submit"REPORT OF UNDESIRABLE WATER® 12) PACKERS: N/A  Type Depth
Type of water? = Daﬁ@ of strata
Was a chemical analysis made? _ Yes _ No

| hereby certify thal this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
undarstand that failure to complete items 1 thru 15 will result in the log(s) being retumed for completion and resubmittal.

(Licensed Well Driller)

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NQ. 54413M

(Type or print)
ADDRESS 8834 CIRCLE DRIVE i AUSTIN L 78736
’ (Street or {City) (Stata) (Zip)
(Signed) ANTONIO LANDEROS (Slgned)

(Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent Informatlon, if available.

TNRCC-0199 (Raev. 09-01-93)

TNRCC COPY




Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please uss black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157
Privilege Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 BOO 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.O. BOX 748 FORT WORTH TX 76101
(NAME) (Street or AFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
County  TARRANT AIR FORCE PLANT 4, BLDG. 181 FORT WORTH TX 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X Monitor _ Environmental Soil Boring __ Domestic 5)
1X] New Well [C] Deepening (! Industrial __ Imigation _ Injection __ Public Supply __ De-watering | Testwell
] Reconditioning [ Plugging It Public Supply well, were plans submitted to the TNRCG ? __ Yes || No =
6) WELL LOG: VR7 § DIAMETER OF HOLE 7) DRILLING METHOD (Check): : Driven
Date Drilling Dia. (in.) From (ft.) To (i) I Air Rotary ' Mud Rotary | | Bored
Started: 4/28 19 2000 8 0 9 __ AirHammer [ | CableTool . Jatted
Completsd: ___ 4/28 19 2000 X! Other __HOLLOW STEM AUGER y
From(ft.) Te(ft.) Description and color of formation material 8) Borehole Completion (Check): __ OpenHole | Straight Wail
0 .3 CONCRETE " Underreamed 'X| Gravel Packed — Other
-3 6 SILTY GRAVEL, LT. GRAY It gravel packed give interval ... from 3 ft. to 9 it.
6 ] CLAYEY SILT, LT. BROWN
CASING, BLANK PIPE, AND WELL SCREEN DATA:
New Steel, Plastic, stc. Gage
Dia. ar Perf., Siotted, atc. Satting (It.) Casting
(in.) | Used Screen Mig., if Commercial From Ta Screen
2 NEW SCH 40 CPVC RISER 0
2 NEW SCH 40 CPVC SCREEN 4 9 .010
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 1] ft. to 2 ft. No. of sacks used .34
Bentonite from 2 ft. to 3 ft. No. of sacks used .5
Method used
Cemented by _ ANTONIO LANDEROS
Distance to septic system field lines ft.
19) TYPEFURP: N/A Mathod of verification of abova distance
__ Turbine  Jat __ Submersible  _ Cylinder
_ Other 10) SURFACE COMPLETION
Depth to pump bowls, eylinder, jet, atc., ft. " Specified Surface Slab Installed [Rula 338.44(2)(A)]
_ Specified Steel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A _ Pitless Adapter Used [Rule 338.44(3){b)]
Type test: __ Pump _ Baller __ Jetted _ Estimated X_Approved Allernative Procedure Usad [Rula 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level it. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow gpm. Date
constituents?
“'¥es (X No Ifyes, submit *REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth
Type of water? = Der:n!h of strata
Was a chemical analysis made? __ Yes __ No

| hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and baliaf. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for complation and resubmittal,

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type ar print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN X 78736
(Streat opRFD), (City) (State) (Zip)
(Signed) __ ANTONIO LANDEROS /e (Signed)
(Licensed Wall Driller) (Registered Driller Trainae)

Please attach electric log, chemical analysis, and other pertinent information, if available.

TNRCC-0199 (Rev. 09-01-93) TNRCC COFY



Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711

ATTENTION OWNER: Confidentiality
Privilage Notice on Reverse Side

State of Texas
WELL REPORT

Please use black ink.

Texas Water Well Drillers Advisory Council
P.O. Box 12157

Austin, Tx, 78711
1 800 803 9202 EXT, 9

1) OWNER

USAF/LMTAS

ADDRESS P.O. BOX 748 FORT WORTH TX 76101
(NAME) (Streat or RFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG. 181 FORT WORTH ™ 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): __ Monitor  [X| Environmental Soll Boring | Domestic 5)
[X] New Well [} Deepening "1 Industrial __ Irrigation __ Injection .| Public Supply _ De-watering | Testwall
| Reconditioning || Plugging It Public Supply well, were plans submitted to thea TNRCG 7 Yes | | No 4
6) WELL LOG: PP1 DIAMETER OF HOLE 7) DRILLING METHOD (Check): ™" Driven
Date Drilling Dia. (in.) From (ft.) To (ft) [ Air Rotary ~_ Mud Rotary | Bored
Started: 4/28 19 2000 8 0 7 | AirHammer _ CableTool [ | Jetted
Completed: ___4/28 19 2000 X] Other _ HOLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): N/A || OpenHole Straight Wall
0 3 CONCRETE I Undereamed  _ GravelPacked _ . Qpher
-3 7 CLAYEY SILT, LT. GRAY If gravel packed give interval ... from ft. to ft.
CASING, BLANK PIPE, AND WELL SCREEN DATA: N/A
New Steel, Plastic, ate. Gage
Dia, or Perf., Slotted, etc. Setting (It.) Casting
(in.) | Used Screen Mig., if Commaercial From To Sereen
89) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 it. 1o 2 ft. No. of sacks used .34
Bentonite from 2 ft. to rd ft. No. of sacks used _ 2.8
Mathod used
Cemented by _ ANTONIO LANDEROS
Distance to septic system field lines ft.
13) TYPE PUMP: Ef A - Method of verification of above distance
__ Turbine _ Jet __ Submersible _ Cylinder
: Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., f1. : Specified Surface Slab Installed [Rule 338.44(2)(A)]
_ Specitied Steel Sleave Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A __ Pitless Adapter Used [Rule 338.44(3)(b)]
Type test: | Pump _ Baller _ Jetted _ Estimated X! Approved Alternative Procedura Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. balow land surface Date
Did you knowingly penetrate any strata which contained undesirable Anesian flow gpm. Date
constiluents?
" Yes Xi No Ifyes, submit *REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A Type Depth
Type of water? = Daﬁh of strata
Was a chemical analysis made? _ Yes _ Ne

| hereby certify that this well was drillad by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and beliel. |
understand that failure to complete items 1 thru 15 will resull in the log(s) being returned for completion and resubmittal.

(Licensed Waell Driller)

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736
(Strest or FV (City) (State) (Zip)
(Signed)  ANTONIO LANDEROS (Signed)

(Registered Driller Trainaa)

Please attach electric log, chemical analysis, and other pertinent information, if available.

TNRCC-0199 (Rev. 09-01-93)

TNRCC COPY




Send original copy by certified mail to: (TOLR)-{(WWD/PIP), P.0. Box 12157, Austin, TX 78711 Pleasa use black ink.

Texas Water Well Drillers Advisory Counell

ATTENTION OWNER: Confidantiality State of Texas P.O. Box 12157
Privilage Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH ™ 76101
(NAME) (Street ar RFD) (City) (State)  (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH ™ 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): {X] Monitor  [_] Environmental Soil Boring | | Domestic 5)
[X] New Well [] Deepening [[] industrial ] Irrigation [ Injection [ | Public Supply | Da-watering [ | Testwall
[[] Reconditioning [] Plugging It Public Supply well, were plans submitted to the TNRCGC? | Yes . | No °
6) WELL LOG: TMP 1 DIAMETER OF HOLE 7) DRILLING METHOD (Check): D Driven
Date Drllling Dia. (in) | From (it To (ft.) [] Ar Rotary  [] Mud Ratary [ Bored
Started: 5/10 19 2000 8 0 32 (] AirHammer [ ] CableTool [ ] Jetted
Completed: /12 19 2000 (X] other_HOLLOW STEM AUGER 4
From(ft.) To(ft.) Desecription and color of formation material 8) Borehole Completion (Check): {"] Open Hola [] straight wall
0 .3 CONCRETE [[] underreamed [} Gravel Packed [X| Other See below
.3 [ GRAVELLY SILT, PALE BROWN If gravel packed give interval ... from ft. to f.
6 21 CLAYEY SILT, STRONG BROWN
21 ao CLAYEY SILT, YELLOWISH RED CASING, BLANK PIPE, AND WELL SCREEN DATA:
30 a2 CLAYEY SILT, BROWNISH YELLOW New Steel, Plastic, atc. Gage
Dia. or Perl., Slotted, ate. Setting (it.) Casting
(in.) | Used Screan Mig., if Commercial From To Screen
0.25 | NEW TFE TUBING 0.0 6.0
0.25 | NEW TFE TUBING 0.0 15
0.25 | NEW TFE TUBING 0.0 25
1.0 NEW SCH 40 CPVC PIPE 0.0 32

9) CEMENTING DATA [RULE 338.44(1)]

Cemented from 1 ft. to_3 ft. & _8 ft. to 13
Bentonita from 3 ft. to_4 ft. & 13 ft. to 14 ft
Bentonite from 18 ft. to_24 1. & 26 it. ta 32 ft
Sand from 4 fl. to _6 ft. & 14  ft. to 16 ft
Sand from 24 ft. to 26 ft. & ft. to ft
13) TYPE PUMP: N/A
T Tubine [] Jet  _ Submersible __ Cylinder
L other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., ft. [} Specified Surface Slab installed  [Rule 338.44(2)(A))
|__ Specified Steel Sleave Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A [ Pitiess Adapter Used [Rule 338.44(3)(b)]
"Type test: | Pump | Bailer ~ Jetted __ Estimated [X Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface  Date
Did you knowingly penetrate any strata which contained undesirable Artesian flow gpm. Date
constituants?
1 Yes [X| No Ifyes,submit"REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth
Type of water? = Depth of strata
Was a chemical analysis made? _ Yes ~ No

I heraby certify that this wall was drilled by me (or under my supervision) and that each and all of the statements herein are frue to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal. ;

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN X 78738
(Street or AFD) (City) (Stata) (Zip)
(Signed) ANTONIO LANDEROS (Signed)
(Licensed Well Driller) (Registered Drillar Trainee)

Please attach slactric log, chemical analysis, and other pertinent Information, if available.
TNRCC-0199 {Rev. 09-01-53) TNRCC COPY




Send original copy by certified mail to: (TOLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Plgase use black ink.

Texas Water Well Drillers Advisory Couneil

ATTENTION OWNER: Confidentiality State of Texas P.O. Box 12157
Privilege Notice on Raverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH TX 76101
(NAME) (Street ar RFD) (City) (State) (Zip)
2) ADDRESS OF WELL:
County  TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH TX 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): i Monitor  Environmental Soil Boring __ Domestic 5)
X! New Well __ Daepening _ Industrial | lrrigation _ Injection | Public Supply _ De-watering __ Testwell
i_! Reconditioning [ ' Plugging If Public Supply well, were plans submitted to the TNRCC? | Yes . | No °
6) WELL LOG: TMP 2 DIAMETER OF HOLE 7) DRILLING METHOD (Check): " Driven
Date Drilling Dia. (in) | From (ft.) To (it.) [ Air Rotary [ | Mud Rotary ~__ Bored
Started: 5/01___19 2000 8 0 a2 . AirHammer || CablaTool ' Jetted
Completed: ___5/01 19 2000 X} Other __HOLLOW STEM AUGER y
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): —_ OpenHole __ Straight Wall
0 .3 CONCFRETE _ Underreamed _ GravelPacked X Other See below
-3 5 SILTY GRAVEL, LT. GRAY If gravel packed give intarval ... from ft. to ft.
5 11 CLAYEY SILT, REDDISH YELLOW
11 20 SILTY GRAVEL, PINK CASING, BLANK PIPE, AND WELL SCREEN DATA:
20 3z SILTY CLAY, REDDISH YELLOW New Steal, Plastic, etc. Gage
Dia. or Perf., Slotted, etc. Setting (it.) Casting
(in.) | Used | Screen Mig., if Commarcial Fram To Screen
0.25 | NEW TFE TUBING 0.0 6.0
0.25 | NEW TFE TUBING 0.0 15
0.25 | NEW TFE TUBING 0.0 25
1.0 NEW SCH 40 CPVC PIPE 0.0 32
9) CEMENTING DATA [RULE 338.44(1)]
Cemented from 0 ft. o _3 f#t. & _8 ft. 1o 13 ft
Bantonite from 3 ft. o_4 ft. & 13 ft. to 14 1
Bentonite from 16 ft. to 24 ft. & 26 ft. to 32 ft
Sand from 4 ft. to _6 ft. & _14 ft. to 16 ft
Sand from 24  ft. to 268 ft. & ft. to ft
13) TYPE PUMP: N/A
_ Turbine — Jet  Submersible  Cylinder
__ Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, elc., it. __ Specified Surface Slab Installed [Rule 338.44(2)(A)]
_ Specified Steel Sleeve Installed [Rule 338.44(3)(A))
14) WELL TESTS: NJ/A _ Pitless Adapter Used [Rule 338.44(3)(b)]
Type test: __ Pump _ Baller _ Jetted _ Estimated X. Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs, 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Adesian flow gpm. Date
constituents?
~ Yes X No Ifyes, submit“REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A  Type Depth
Type of water? - Depth of strata
Was a chemical analysis made? _ Yes _ No

I hereby certify thal this well was drilled by me (or under my supervision) and that each and all of the staiements herein are true to the bast of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736

(Street or RED) (City) (State) (Zip)
{Signed) ANTONIO LANDEROS (Signed)
(Licensed Waell Driller)

(Registered Driller Trainee)

Please attach elactric log, chemical analysis, and other pertinent information, if available.

TNRCC-0199 (Rev. 09-01-93) TNRCC COPY




Send original copy by certified mail to: (TDLR)-(WWD/PIP), P.O. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidantiality State of Texas P.0. Box 12157
Privilage Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 800 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS  P.O. BOX 748 FORT WORTH TX 76101
(NAME) (Street or AFD) (City) (Stata) (Zip)
2) ADDRESS OF WELL:
County _ TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH @ 76108 STATE GRID # 32-13-8
(Street or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X Monitor _ Environmental Seil Boring .| Domastic 5)
X! New Wall —_ Daepening | Industrial | Irigation __ Injection __ Public Supply _ De-watering _ Testwell
| Reconditioning || Plugging If Public Supply wall, were plans submitted to the TNRCC 7 | Yes ] Neo L]
6) WELL LOG: TMP 3 DIAMETER OF HOLE 7) DRILLING METHOD (Check): __ Driven
Date Drilling Dia. (in.) From (ft.) To (ft.) !} Air Rotary [ | Mud Rotary | Bored
Started: 5/01 19 2000 8 0 az | ArHammer [ CableTool  __ Jottad
Completed: __5/01 19 2000 X! Other _ HOLLOW STEM AUGER p
From(ft.) To(ft.) Description and color of formation material 8) Borehole Completion (Check): —_ OpenHole __ Straight Wall
0 3 CONCRETE __ Underreamed  _ Gravel Packed X' Qiher Ses below
-3 4 SILTY GRAVEL, V. PALE BROWN If gravel packed give interval ... from ft. to ft.
4 18  CLAYEY SILT, REDDISH YELLOW
18 20  GRAVELLY SAND, REDDISH YELLOW CASING, BLANK FIPE, AND WELL SCREEN DATA:
20 26  CLAYEYSILT, YELLOWISH RED New | Steal, Plastic, etc, Gage
28 3z SILTY CLAY, YELLOWISH RED Dia. or Perl., Slotied, eic. Setting (it.) Casting
(in.) | Used Screen Mig., if Commaercial From Te Screen
0.25 | NEW TFE TUBING 0.0 6.0
0.25 | NEW TFE TUBING 0.0 15
0.25 | NEW TFE TUBING 0.0 25
1.0 | NEW SCH 40 CPVC PIPE 0.0 32

9) CEMENTING DATA [RULE 338.44(1)]

Cemented from 0 ft. to_3 ft. & 6 . to 13
Bentonite from 3 it.to_4 ft. & 13 it to 14 ft
Bentonita from 16 ft. to 24 f1. & 26 it to 3z ft
Sand from 4 ft. to_6  ft. & 14 ft. 1o 18 1t
Sand from 24 ft. to 26 ft. & it. to ft
13) TYPE PUMP: N/A
_ Turbine  Jet  Submersible  Cylinder
~ Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., it. __ Specified Surface Slab Installed [Rule 338.44(2)(A)]
__ Specified Steel Sleave Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A _ Pitless Adapter Used  [Rule 338.44(3)(b)]
Type testt _ Pump _ Bailer  Jotted  Estimated X Approved Alternative Procedure Used [Rule 338.71]
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
18) WATER QUALITY: Statie level ft. below land surface Date
Did you knowingly penetrate any strata which contained undesirable Aresian flow gpm. Date
constituents?
" Yes X/ No Ifyes, submit 'REPORT OF UNDESIRABLE WATER" 12) PACKERS: N/A Type Depth

Type of water? Depth of strata

Was a chemical analysis made?  Yes No

| hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the log(s) being returned for completion and resubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 787386
(Strest or RFD) (City) (State) (Zip)
(Signed) ANTONIO LANDEROS (Signed)
(Licensed Waell Drillar) (Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent information, if available.

TNRCC-0199 (Raev. 09-01-93) TNRCC COPY



Send original copy by certified mail te: (TDLR)-(WWD/PIP), P.0. Box 12157, Austin, TX 78711 Please use black ink.

Texas Water Well Drillers Advisory Council

ATTENTION OWNER: Confidentiality State of Texas P.0. Box 12157
Privilage Notice on Reverse Side WELL REPORT Austin, Tx. 78711
1 BOO 803 9202 EXT. 9
1) OWNER USAF/LMTAS ADDRESS P.0. BOX 748 FORT WORTH iE 4 76101
(NAME) (Street or RFD) (Gity) (State)  (Zip)
2) ADDRESS OF WELL:
County TARRANT AIR FORCE PLANT 4, BLDG 181 FORT WORTH T 76108 STATE GRID # 32-13-8
(Streat or RFD) (City) (State) (Zip)
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): X Monitar ", Environmental Soil Bering __ Domestic 5)
[X] New Weil | Deepening _ Industial " Irigation _ Injection | Public Supply __ De-watering _ Testwall
! Reconditioning || Plugging It Public Supply well, were plans submitted to the TNRCC ? . Yes [ No s
6) WELL LOG: TMP 4 DIAMETER OF HOLE 7) DRILLING METHOD (Check): __ Driven
Date Drilling Dia. (in) | From (f1.) To (ft.) __| Air Rotary _ Mud Rotary __ Bored
Started: 5/02 19 2000 8 0 32 | Air Hammer [ Cable Tool  —_ Jatted
Completed: ___5/02 19 2000 X| Other_HOLLOW STEM AUGER ;
From(ft.) Te(ft.) Description and color of formation material 8) Borehole Completion (Check): __ OpenHole _ Straight Wall
a .3 CONCRETE _ Underreamed  _ Gravel Packed X Other Sae below
-3 4 SILTY GRAVEL, V. PALE BROWN If gravel packed give interval ... from ft. to ft.
4 18 CLAYEY SILT, REDDISH YELLOW
18 30 CLAYEY SILT, STRONG BROWN CASING, BLANK PIPE, AND WELL SCREEN DATA:
30 31.5  SILTY GRAVEL, REDDISH YELLOW New Steal, Plastic, ete, Gage
31.5 32 SILTY CLAY Dia. or Perl., Slotted, atc. Setting (ft.) Casting
(in.) | Used Screen Mig., if Commercial From To Screen
0.25 | NEW TFE TUBING 0.0 8.0
0.25 | NEW TFE TUBING 0.0 15
0.25 | NEW TFE TUBING 0.0 25
1.0 | NEW SCH 40 CPVC PIPE 0.0 3z
9) CEMENTING DATA [RULE 338.44(1)]
Camented from 0 ft. to _3 ft. & _8 ft. to 13 ft
Bentonita from 3 fl.to_4 1. & 13 It to 14 ft
Bentonite from 16 ft. to _24 ft. & 26 ft. to 32 ft
Sand from 4 flo_6 ft. & 14 ft. to 16 ft
Sand from 24 ft. to 26 1. & ft. to It
13) TYPE PUMP: N/A
__ Tubine _ Jet _ Submersible Cylinder
__ Other 10) SURFACE COMPLETION
Depth to pump bowls, cylinder, jet, etc., ft.  Specilied Surlace Slab Installed [Rule 338.44(2)(A)]
_. Specilied Steel Sleeve Installed [Rule 338.44(3)(A)]
14) WELL TESTS: N/A . Pitless Adapter Used [Rule 338.44(3)(b)]
Type test: _ Pump _ Bailer _ Jetted _ Estimated X! Appraved Alternative Procedure Used [Rule 338.71)
Yield: gpm with ft. drawdown after hrs. 11) WATER LEVEL: N/A
15) WATER QUALITY: Static level ft. below land surface  Data
Did you knowingly penetrata any strata which contained undesirabla Antesian flow gpm. Date
constituents?
" Yes X No Ifyss, submit"REPORT OF UNDESIRABLE WATER® 12) PACKERS: N/A  Type Depth
Type of water? _ Deg!h of strata
Was a chemical analysis made? Yas No

| heraby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and belief. |
understand that failure to complete items 1 thru 15 will result in the lag(s) being returned for completion and resubmittal.

COMPANY NAME GEOPROJECTS INTERNATIONAL INC, WELL DRILLER'S LICENSE NO. 54413M
(Type or print)
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX 78736
(Straet or Z/ (City) (State) (Zip)
' (Signed) _ ANTONIO LANDEROS (Slgned)
(Licensed Well Driller) (Registered Driller Trainee)

Please attach electric log, chemical analysis, and other pertinent information, If available.
TNRCC-0199 (Rev. 08-01-83) TNRCC COPY
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Corrosion Potential Memo



11 April 2000

Mr. Craig Holloway
Radian International LLC
8501 N. MoPac Blvd
Austin, TX 78759

Subject: Assessment of Risk of Significant Corrosion of Buried Infrastructure by
Impressed AC Field During Waste Remediation

Dear Craig,
OBJECTIVE

M&M Engineering understands that Radian International plans to install CES SPA electrode
array under a building for soil-heating purposes to recover a volatile contaminant. AC voltages
of approximately 300 V rms will be passed between the electrodes of the array to heat the soil,
allowing removal of a contaminant.

An existing cast iron waterworks pipe runs through the proposed electrode array. This pipe has
been in service for more than 50 years. Radian International has asked M&M Engineering to
consider the potential corrosive damage to the pipe resulting from operation of the electrode
array.

CONCLUSION

It is unlikely that operation of the CES SPA array for nine weeks will produce a measurable
amount of metal loss from buried infrastructure impinged by the AC field.

DISCUSSION

Current Condition of Pipe and Relevance to Risk Assessment

Cast iron consists of a network of graphite (carbon) flakes in an iron matrix. When cast iron
corrodes, the iron dissolves but the graphite is not affected. Eventually all that is left is the
graphite network, which retains the original shape of the cast iron object. Fully graphetized cast
iron pipe would appear unaltered to the eye, but would be very light and fairly fragile.

The current condition of the pipe is unknown to M&M Engineering, but there are three
possibilities, given that the line remains functional after 50 years.

® If the soil is essentially non-corrosive, the pipe may have suffered little graphitization.

® If the soil is slightly to moderately corrosive, the outer surface of the pipe may be entirely
graphetized while the iron matrix remains intact in the interior of the wall.

MECHANICAL &SMATERIALS
ENGINEERING
8501 N. MOPAC BLVD. SUITE 100 » AUSTIN, TX. 78759 512-407-8598 » FAX 512-407-3766

M.M-M.M.M-M-MHM-M.M.M-M.M-M-M.M.M.M-M-M.M.M-M.M'M.M.M-m.m.m.m-m



Mr. Craig Holloway ENGINEERING
11 April 2000
Page 2

° If the soil is still more corrosive, the pipe will have been entirely graphitized. Fully
graphetized cast iron sanitary pipe can continue to function for years 1f the surrounding
soil is tightly packed and does not move.

The condition of the pipe is relevant to the risk assessment in two ways. First, stay current due
to the impressed AC field from the CES SPA array will have no effect if the pipe has already
been graphitized. Secondly, depending on its current conditions, the pipe could fail during or
after the remediation treatment for reasons unrelated to the impressed AC field used to heat the
soil.

Potential For Damage

Figure 1 shows how an impressed potential field in the soil can cause corrosion of buried pipe.
In this figure the field is negative toward the left edge of the figure and positive towards the
right. The metal banding electrons in the pipe wall spontaneously migrate toward the positive
pole of the field, with the result that a potential difference is impressed on the length of the pipe.
Electrons are withdrawn from the anodic (positive) end of the pipe and concentrated at the
cathodic (negative) end of the pipe.

If the pipe is not graphitized, iron will be consumed according to the reaction

(1) Fe= Fe+2¢

If the pipe is graphitized, reaction 1 will not occur. Instead, the potential will cause local
decomposition of water in the soil, a reaction that does not remove mass from the pipe.

The electrons released into the cast iron at the anodic (positive) site are consumed by any of
several reduction (electron accepting) reactions at the cathodic (negative) end of the pipe. The
entire process is referred to as "stray current."

Stray currents due to impressed DC potentials can be extremely damaging, consuming 20 pounds
of iron per amp-year of current. Impressed AC currents, on the other hand, cause comparatively
little metal wastagc typically consuming less than one pound of iron per amp-year of stray
current passed'. Stray AC currents have not been shown to contribute to any significant
corrosion of ferrous structures®.

Modeled Results

The potential metal wastage from the buried iron pipe was modeled using the following
assumptions.

' Cathodic Protection Theory and Data Interpretation, Chapter 8, NACE International, Houston, TX, 1989.
? Revie, R. Winston, ed., "Chapter 58: Stray Current Analysis," Uhhgs Corrosion Handbook, second edition, John
Wiley and Sons, Inc, 2000.
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© The soil is non-corrosive, and thus has a resistivity greater than 20,000 ohm-cm. If the

soil is corrosive (has a low resistivity) the pipe is already graphetized and the AC current
will have no effect.

€ All of the metal loss will occur in a 2-inch wide band at each end of the pipe. Given this
reasonable worst case assumption, the localized wastage rate for a nominal 3-inch cast
iron line (which is actually 3.5 inches O.D.) would be not more than 86 mils/amp-yr.

Figure 2 shows the modeled estimates of the metal loss due to impressed AC from the CES SPA
array at an impressed potential of 300 V rms between adjacent electrodes, assuming that the soil
is non-corrosive. The greatest potential for metal loss occurs in the transition zone between the
array and the surrounding soil. Even in this zone, the estimated wall loss due to the impressed
AC current is less than 1 mil (1 mil = 0.001 inch), an insignificant loss.

The rate of metal loss, assuming that the pipe is not graphetized, is directly proportional to the
electrode-to-electrode potential. Raising the potential from 300 Vs to 600 Vi would double
the rate of attack.

The rate of attack is inversely proportional to the diameter of the pipe. The results in Figure 3
are for 3-inch pipe. Wastage rates for different diameters would follow the equation

3.5inch
D, (actual 0.D.)

eq3  Loss for diameter D, = Loss for 3 - inch pipe

The loss would be less on larger diameter pipe would be less.

Kind regards,

Db E00
Mﬁ/\
Peter F. Ellis IT

Principal Scientist
Corrosion and Materials Selection
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Figure 2. Estimated AC-induced wastage of ''3-inch" cast iron sanitary pipe during nine
weeks of soil treatment.




PETER F. ELLIS I
PRINCIPAL SCIENTIST

YEARS OF EXPERIENCE: 24

EDUCATION AND LICENSES:

BS, 1977, Chemistry (ACS-accredited),
Southwest Texas State University
San Marcos, TX

NACE Course on Cathodic Protection--Theory
and Data Interpretation

NACE Course on Internal Corrosion Control in
Pipelines

LITIGATION SUPPORT EXPERIENCE: Yes

AREAS OF SPECIALIZATION:

e Electrochemical corrosion theory, analysis,
and design of laboratory simulations of
process conditions for corrosion testing.

¢ Diagnosis/remediation of corrosion-related
problems.

e Materials selection for novel
(first of a kind) systems.

e Degradation of non-metallic materials

e Material Selection and Corrosion for
Flue Gas Desulfurization (FGD) Systems

e Materials Selection and Corrosion for
Geothermal Energy Utilization Systems

OVERVIEW

Mr. Ellis brings the perspectives of physical
chemistry and electrochemistry to M&M
Engineering's corrosion investigations, assuring
a firm theoretical foundation for all work
performed. Mr. Ellis

e Directs M&M Engineering's Electrochemistry
and Corrosion Laboratory, applying state-of-
the-art electrochemical test methods to the
solution of aqueous corrosion problems at
temperature below the critical point of water.

e Has directed more than 400 machinery failure
analyses and corrosion investigations of
common engineering and exotic alloys,
natural and synthetic rubbers, filled organic
resin coatings, and fiber-reinforced
composites.

e [s internationally recognized as a leading
authority in the field of utility flue gas
desulfurization (FGD) materials selection,
corrosion engineering, and failure analysis.

e Has published more than 1000 pages on the
subject of materials selection and design of
geothermal power plants

e Conducted the first-ever corrosion studies in
support of the first utility compressed air
energy storage (CAES) system in the United
States.

In addition to solving corrosion problems
for M&M Engineering's clients, a considerable
portion of Mr. Ellis' time is devoted to
anticipating corrosion problems in new
processes and recommending materials
selection and/or design changes to mitigate
these problems.

Revised 2/00
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TABLE 1

RESULTS OF ODRGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH1

Page: 1

PARAMETER

T014 - Volatiles in Air (ELCD) (ppmV)

1,1,1-Trichloroethane
1,1-Dichloroethene
1,2-Dibromoethane
1,2-Dichloroethane
Carbon tetrachloride
Chloroform
Tetrachloroethene
Trichloroethene

Vinyl chloride
cis-1,2-Dichloroethene

TO14 - Volatiles in Air (FID)
Benzene

Styrene

o-Xylene/1,1,2,2-TCA
p-Xylene/m-Xylene/Bromoform

Bldg181

HDR_L INE
AFP4-HLD938
25-MAY-2000
0.00507 { 0.00415
ND ( 0.00231
ND ¢ 0.00907

ND ( 0.0122
0.0589 ¢ 0.00700
ND ¢ 0.00354
ND ¢ 0.00705

7.92 ¢ 0.110
ND ¢ 0.00768
0.0997 ¢ 0.00435

(ppmV)

ND ( 0.00168
0.00800 ( 0.00449
ND ( 0.00454
0.00733 ¢ 0.00680

) [3]
) [3]
) [3]
) [3]
)3
)3
)3
)3
)31
13

131
Y31
Y31
Y31

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Compiled: 02/20/01

() = Detection Limit [] = Dilution Factor ND = Not Detected MA = Not Applicable



TABLE 1 RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 Page: 1

SITE ID
LOCATION 1D
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
HDR_LINE HDR_LINE HDR_L INE HDR_LINE
AFP4-SPH-SV01-0 AFP4-SPH-SV02-0 AFP4-SPH-SV03-0 AFP4-SPH-SV04-0
09-AUG-2000 11-AUG-2000 15-AUG-2000 18- AUG-2000

PARAMETER

TO14 - Volatiles in Air (ELCD) (ppmV)

1,1,1-Trichloroethane 0.0176 ( 0.00617 (3] 0.0182 ( 0.00594 )I[3] 0.0168 ( 0.00576 )I[3] 0.0175 ( 0.00606 )I31
1,1-Dichloroethene ND ( 0.00492 }[3] ND ( 0.00473 )31 0.0822 ( 0.00459 )[3] ND ( 0.00482 )[3)]
1,2-Dibromoethane ND ( 0.00789 )31 0.0134 ( 0.00759 )I3] ND ( 0.00736 )I31 ND ( 0.00774 )I[3]
1,2-Dichloroethane ND ( 0.0106 IR ND ( 0.0102 )3 ND ( 0.00988 )I[31 ND ( 0.0104 ) (3]
Carbon tetrachloride ND ( 0.0165 )[A] ND { 0.0159 )31 ND ( 0.0154 )3 ND ( 0.0162 )I[3]
Chloroform ND ( 0.00511 )3 ND ( 0.00491 )31 0.00595 ( 0.00476 (3] 0.00415 ¢ 0.00501 )31
Tetrachlorcethene ND ( 0.00819 )I3) ND ( 0.00788 }I[3] ND ( 0.00764 )I(3]1 ND ( 0.00804 )[3]
Trichloroethene 7.50 ( 0.00606 )I3] 6.35 ( 0.00583 )}[3] 6.49 ( 0.113 )I[3] 6.04 ( 0.119 ) [3]
Vinyl chloride ND ( 0.0269 )3 ND ( 0.025%9 )[3] ND { 0.0251 )31 ND ( 0.0264 )[3]
cis-1,2-Dichloroethene 0.0143 ( 0.0134 )I3] 0.0225 ( 0.0129 )3 0.00829 ( 0.0125 )31 0.0106 ( 0.0131 )I[3]
T014 - Volatiles in Air (FID) (ppmV)

Benzene 0.0113 ( 0.00549 )I[31 0.0298 ( 0.00528 )3 ND ( 0.00512 )31 0.00969 ( 0.00538 )[3]
Styrene ND ( 0.00385 )I[31 ND ( 0.00370 )I[3] ND ¢ 0.00359 )31 ND ( 0.00378 )I[3]
o-Xylene/1,1,2,2-TCA ND ( 0.00556 )I[3] ND ( 0.00535 )3 ND ( 0.00519 )(3]1 ND ( 0.00546 )[3]
p-Xylene/m-Xylene/Bromoform ND ( 0.0123 H[3 0.0106 ( 0.0118 )[3] ND ( 0.0114 )I3] 0.0103 ( 0.0120 (3]

Compiled: 05/17/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 1 RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 Page: 2

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
HDR_LINE HDR_LINE HDR_LINE HDR_LINE
AFP4-SPH-SV05-0 AFP4-SPH-SVD6-0 AFP4-SPH-SVO7-0 AFP4-SPH-SV08-0
22-AUG-2000 25-AUG-2000 30-AUG-2000 01-SEP-2000

PARAMETER

T014 - Volatiles in Air (ELCD) (ppmV)

1,1,1-Trichloroethane 0.0104 ( 0.00593 )[3 0.0121 ( 0.00568 )[3] 0.0325 ( 0.00650 )[4] 0.0310 ( 0.00606 )[3]
1,1-Dichloroethene 0.0343 ( 0.00472 )>I(3) 0.341 ( 0.00452 )31 0.03%90 ( 0.00517 )[4 0.0103 ( 0.00483 )[3]
1,2-Dibromoethane ND ( 0.00758 )[3) ND ( 0.00726 )I3] ND ( 0.00830 (4] ND ( 0.00774 )I[3]
1,2-Dichloroethane ND ( 0.0102 )[3) ND { 0.00975 )I[3] ND (¢ 0.0111 Y41 ND { 0.0104 ) [3]
Carbon tetrachloride ND ( 0.0159 )[3] ND ( 0.0152 ) (3] ND ( 0.0174  )[4] ND ( 0.0162 )I[3]1
Chloroform 0.00992 ( 0.00490 )[3] 0.00963 ( 0.00470 )[3] 0.0305 ( 0.00537 )[4] 0.0245 ( 0.00501 )31
Tetrachloroethene 0.0397 { 0.00787 )I[3] 0.141 ( 0.00754 )[3] 0.0173 ( 0.00862 )[4] 0.00908 ( 0.00804 )(3]
Trichloroethene 17.8 ( 0.116 ) [3] 92.2 ( 0.112 V31 132 ¢ 1.27 Y [4] 65.9 ( 1.19 ) [3]
Vinyl chloride ND ( 0.0259¢ )([3] ND ( 0.0248 )[31 ND ( 0.0283 )[4 ND ( 0.0265 )[3]
cis-1,2-Dichloroethene 0.0104 ( 0.0128 )3 0.00580 ( 0.0123 )% 0.0460 ¢ 0.0141 )[4 0.0488 ( 0.0131 )[3]
T014 - Volatiles in Air (FID) (ppmV)

Benzene 0.155 ( 0.00527 )I[3] 0.0303 ( 0.00505 )(31 0.0343 ¢ 0.00577 )I(4] 0.0319 ( 0.00539 )[3)]
Styrene 0.0139 ¢ 0.00370 )[3) ND { 0.00354 >3 ND ¢ 0.00405 )[4] ND ( 0.00378 )(3]
o-Xylenef1,1,2,2-TCA 0.0133 ¢ 0.00534 )[3] ND ¢ 0.00512 )31 ND ¢ 0.00585 )[4] ND ( 0.00546 )[3]
p-Xylene/m-Xylene/Bromoform 0.0254 (¢ 0.0118 )[3] 0.0137 ( 0.0113 )31 0.00990 ¢ 0.0129 )[4 0.00939 ( 0.0120 31

Compi led: 05/17/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 1 RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 Page: 3

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
HOR_LINE HDR_LINE HDR_LINE HDR_LINE
AFP4-SPH-SV09-0 AFP&4-SPH-SV10-0 AFP4-SPH-SV11-0 AFP4-SPH-8V12-0
05-SEP-2000 08-SEP-2000 12-SEP-2000 15-SEP-2000

PARAMETER

TOl4 - volatiles in Air (ELCD) (ppmV)

1,1,1-Trichloroethane 0.0254 ( 0.00897 )I[5] 0.0233 { 0.00620 )>[3] 0.0274 ¢ 0.00644 )[4 0.0156 ( 0.00803 )I[3]
1,1-Dichloroethene 0.0778 ( 0.00714 )I[5) 0.0208 { 0.00496 )[3] 0.168 ¢ 0.00513 )[4 0.0935 ( 0.00480 )I[3]
1,2-Dibromoethane ND ( 0.0115 )51 ND ( 0.00792 )([3] ND ( 0.00823 )[4 ND ¢ 0.00770 )I[3)
1,2-Dichloroethane ND ( 0.0154 ) I[5) ND ( 0.0106 )I[3] ND ( 0.0111 )& ND ( 0.0103 )I3]
Carbon tetrachloride ND ( 0.0240 ) (5] ND ¢ 0.0166 I3 ND ¢ 0.0773 )I[4] ND ( 0.0181 ) (3]
Chloroform 0.0202 ( 0.00742 )51 0.0195 ( 0.00513 )[3] 0.0226 ( 0.00533 )[4 0.0133 ( 0.00498 )(3]
Tetrachloroethene 0.0153 ( 0.0119 )I5] 0.0190 ( 0.00823 )[3] 0.0457 ( 0.00855 )I[4) 0.0260 { 0.00800 )([3]
Trichloroethene 123 ( 1.76 )51 126 ( 1.22 ) 3] 345 ( 1.26 ) [41 195 { 1.18 1 [3]
Vinyl chloride ND ( 0.0392 )5 ND ( 0.0271 )[3) ND ( 0.0281 )[4 ND ( 0.0263 )[3]
cis-1,2-Dichloroethene 0.0740 ( 0.0194 )5 0.0389 ( 0.0134 )3 0.0536 ( 0.0140 ) [4] 0.03563 { 0.0131  )[3
TO14 - Volatiles in Air (FID) (ppmV)

Benzene ND ( 0.00797 )51 ND ¢ 0.00551 )I3] 0.114 ( 0.00572 )[4) ND ( 0.00536 )31
Styrene ND ( 0.00559 )[5] ND ( 0.00387 )[3] ND ( 0.00401 (4] ND ¢ 0.00376 )[3]
o-Xylene/1,1,2,2-TCA ND ( 0.00809 )I5] ND ( 0.00559 )I[3] 0.0132 ( 0.00580 )I[41 ND ( 0.00543 )[3)
p-Xylene/m-Xylene/Bromoform ND ( 0.0178 )I51 ND ( 0.0123 ) I[3] 0.0331 ( 0.07128 )41 0.0204 ( 0.0120 )3

Compiled: 05/17/01 () = Detection Limit [] = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 1 RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH2 Page: &

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
HOR_LINE HDR_LINE HDR_LINE HDR_LINE
AFP4-SPH-SV13-0 AFP4-SPH-SV14-0 AFP4-SPH-SV15-0 AFP4&-SPH-SV16-0
19-SEP-2000 21-SEP-2000 25-SEP-2000 28-SEP-2000

PARAMETER

TO14 - volatiles in Air (ELCD) (ppmV)

1,1,1-Trichloroethane 0.0269 ( 0.00599 )[31 0.0207 ( 0.00596 )I[3] 0.0199 ( 0.00604 )I[3] 0.0191 { 0.00573 )31
1,1-Dichloroethene 0.226 ( 0.00477 )I[3] 0.143 { 0.00475 )([3] 0.650 { 0.00481 )I[3] 0.457 ¢ 0.00457 )[31
1,2-Dibromoethane ND ( 0.00766 )I[3] ND ( 0.00762 )[3] ND { 0.00772 )I[3) ND ( 0.00733 )[3]
1,2-Dichloroethane ND ¢ 0.0103 131 ND ( 0.0102 )[3] ND ( 0.0104 )[3] ND ( 0.00984 )([31
Carbon tetrachloride ND ( 0.0161 )I[3] ND ( 0.0160 (31 ND ( 0.0162 )I[3] ND ( 0.0154 )31
Chloroform 0.0148 ¢ 0.00496 )[3] 0.0096%9 ( 0.00493 )31 0.0113 ( 0.00500 )([3]1 0.00737 ( 0.00474 )[3]
Tetrachloroethene 0.0471 ( 0.00795 )([3] 0.0291 ¢ 0.00791 )[31 0.0124 ( 0.00802 )31 0.00868 ( 0.00761 )I[3]
Trichloroethene 341 (1.18 Y3] 216 (1.17 YI3] 97.2 ¢ 1.19 )31 65.1 { 1.13 )31
Vinyl chloride ND ( 0.0262 Y (3] ND ¢ 0.0260 YI3] ND ( 0.0266 (3] ND ( 0.0250 03]
cis-1,2-Dichloroethene 0.0573 ( 0.0130 )[3] 0.0426 ( 0.0129 )I3] 0.0539 ( 0.0131 )[3] 0.0475 { 0.0124 )31
T014 - Volatiles in Air (FID) (ppmV)

Benzene 0.00991 ( 0.00533 )31 0.0167 ( 0.00530 )([3] ND ( 0.00537 )[3] ND ( 0.00510 )[3]
Styrene ND ( 0.00374 )[3] 0.0216 ( 0.00372 )3 ND ( 0.00377 )31 ND ( 0.00358 )[3]
o-Kylene/1,1,2,2-TCA ND ( 0.00540 )I[3] ND ( 0.00537 )31 ND ( 0.00544 )[3] ND ( 0.00517 )[3)
p-Xylene/m-Xylene/Bromoform 0.0144 ( 0.0119 I3 0.0117 ( 0.0118 31 ND ( 0.0120 )I13] ND ( 0.0114  )[3)

Compi led: 05/17/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 1

RESULTS OF ORGANIC AMALYSES FOR AIR SAMPLES, AFP4 SPH2

Page: 5

PARAMETER

TO14 - Volatiles in Air (ELCD)
1,1,1-Trichleroethane
1,1-Dichloroethene
1,2-Dibromoethane
1,2-Dichloroethane
Carbon tetrachloride
Chloroform
Tetrachloroethene
Trichloroethene
Vinyl chloride
cis-1,2-Dichloroethene

T014 - Volatiles in Air (FID)
Benzene

Styrene

o-Xylene/1,1,2,2-TCA
p-Xylene/m-Xylene/Bromoform

{ppmi)
0.0150
0.00642

ND

ND

ND
0.00518
0.00542
41.7

ND
0.0389

(ppmv)
ND
ND
ND
ND

Bldg181
HDR_LINE

AFP4-SPH-SV17-0

05-0CT-2000

(
(
(
(

(
(
(
(
(
(

o o

0.00559
0.00445
0.00714
0.00959
0.0150
0.00462
0.00742
1.10
0.0244
0.0121

0.00497
0.00348
0.00504
0.011

V3]
V3]
Y [3]
V(3]
131
) [3]
YI3]
) [3]
)31
)31

3]
V3]
131
1[3]

0.0143
0.0177

ND

ND

ND
0.00616
0.00989
55.3

ND
0.0380

ND
0.0147
0.00803
0.0198

SITE ID
LOCATION D
SAMPLE ID
DATE SAMPLED

Bldg181
HDR_LINE
AFP4-SPH-SV18-0
19-0CT-2000

0.00576
0.00459
0.00736
0.00988
0.0154
0.00476
0.00764
1.13
0.0251
0.0125

P A s s e P P e e

( 0.00512
( 0.00359
¢ 0.00519
( 0.0114

Y31
131
1[3]
V3]
V3]
Y3
Y3
1I3]
YI3]
Y [3]

Y (3]
V3]
)3]
V3]

Compi led: 05/17/01

() = Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 1 RESULTS OF ORGANIC ANALYSES FOR AIR SAMPLES, AFP4 SPH3 Page: 1
SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181
HDR_LINE
AFP4-SPH-SV19
09-NOV-2000
PARAMETER
TO14 - Volatiles in Air (ELCD) (ppmV)
1,1,1-Trichloroethane 0.0111 ( 0.00566 )31
1,1-Dichloroethene ND ( 0.00451 )31
1,2-Dibromoethane ND ( 0.00723 )[3]
1,2-Dichloroethane ND { 0.00971 )I3]
Carbon tetrachloride ND ( 0.0152 )[3]
Chloroform ND ( 0.00468 )[3]
Tetrachloroethene 0.00319 ( 0.00751 )I[3)
Trichloroethene 28.8 (1.1 )31
Vinyl chloride ND ( 0.0247 )[3]
cis-1,2-Dichloroethene 0.0275 ( 0.0123 ) [3]
1014 - Volatiles in Air (FID) (ppmV)
Benzene 0.008%94 ¢ 0.00503 3>([31
Styrene 0.0463 ( 0.00353 (31
o-Xylene/1,1,2,2-TCA ND ( 0.00510 (3]
p-Xylene/m-Xylene/Bromoform ND ( 0.0113 )3

Compi led: 02/20/01

() = Detection Limit

[1 = Dilution Factor ND = Not Detected

NA = Not Applicable









TABLE 2 RESULTS OF DRGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 1
SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
Bldg181 Bldg181 Bldg181 Bldg181
WJETAOS0 WJETADSGE WJETADST WJETAO58
AFP4-SPH-GWO1-0 AFP&-SPH-GW02-0 AFP4-SPH-GW03-0 AFP&-SPH-GW04-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY-2000

PARAMETER
SW8260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ( 9.48 Y1001 ND ( 9.48 y1003 ND ( 474 }[5000)] ND ( 474 ) [5000]
1,1,1-Trichloroethane ND (3.3 01007 ND { 3.31 ) [1007 ND ( 166 ) [5000] ND ( 166 ) [50001
1,1,2,2-Tetrachloroethane ND ( 7.92 Y[100] ND ( 7.92 )0100] ND ( 396 ) [5000] ND ( 39 ) [50001
1,1,2-Trichloroethane ND ( 9.52 Y1007 ND ( 9.52 )[100] ND ( 476 ) [5000] ND { 476 Y [5000]
1,1-Dichloroethane ND ( 4.87 Y1001 ND ({ 4.87 Y [100] ND ( 244 ) [5000] ND ( 244 ) [5000]
1,1-Dichloroethene ND ( 6.97 Y1001 ND { 6.97 Y1001 ND ( 348 ) [5000] ND ( 348 ) [5000]
1,1-Dichloropropene ND ( 4.64 Y [100] ND ( 4.64 Y [100] ND « 232 ) [50007 ND ( 232 ) [5000]
1,2,3-Trichlorobenzene ND ( 46.7 Yoo ND ( 46.7 y[100]1 ND ( 2340 Y [5000] ND ( 2340 ) (50001
1,2,3-Trichloropropane ND ( 5.43 11001 ND € 5.43 ) [100] ND ( 272 ) [50001 ND ( 272 ) [5000]
1,2,4-Trichlorobenzene ND «11.8 ) 11007 ND ( 1.8 3 [100] ND ( 590 ) [5000] ND ¢ 590 ) [50001]
1,2,4-Trimethylbenzene ND ( 7.49 ) [1001 ND ( 7.49 1003 ND ( 374 ) [5000] ND ( 374 ) [5000]
1,2-Dibromo-3-chloropropane ND ( 105 ) [1001 ND ( 105 ) [1001 ND ( 5250 ) [5000] ND ( 5250 ) [5000]
1,2-Dibromoethane ND { 15.2 Y1001 ND ( 15.2 Y[100] ND ( 760 YI[5000] ND ( 760 ) [5000]
1,2-Dichlorobenzene ND { 9.20 y[1001 ND ( 9.20 yrioo ND ( 460 ) [5000]1 ND ( 460 ) [5000]
1,2-Dichloroethane ND ( 4.99 Y [100] ND ( 4.99 Y [100] ND ( 250 ) [50001 ND ( 250 ) [5000]
1,2-Dichloropropane ND ( 6.70 Y[100] ND ( 6.70 ) [1003 ND { 335 ) (50001 ND ( 335 ) [5000]
1,3,5-Trimethylbenzene ND ( 4.36 ) [100) ND ( 4.36 )0100] ND ( 218 ) [5000] ND ( 218 ) [5000]
1,3-Dichlorobenzene ND (5.9 )[100] ND (5.9 )[100) ND ( 296 ) [5000] ND ( 296 ) [5000]
1,3-Dichloropropane ND ( 4.5 ) 1007 ND ( 4.51 )[100] ND ( 226 ) [5000] ND ( 226 ) [5000]
1,4-Dichlorobenzene ND ( 5.87 ) 1007 ND ( 5.87 Y1007 ND ( 294 ) [5000] ND ( 294 (50007
1-Chlorohexane ND ( 11.3 )[100] ND { 1.3 Y1007 ND { 565 ) [5000] ND ( 565 ) (50001
2,2-Dichloropropane ND ( 7.14 )[100]7 ND (7.1 Y1001 ND ( 357 ) [5000] ND ( 357 ) (50001
2-Chlorotoluene ND ( 11.3 301007 ND ¢ 1.3 )[1007 ND ( 565 ) [5000] ND ( 565 Y [50001
4-Chlorotoluene ND ( 7.62 Y1001 ND ( 7.62 )100] ND C 3 ) [5000] ND { 381 ) [5000]

Compiled: 02/20/01 )

= Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 2

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADGD WJETADG6 WJETADS7 WJETAO58
AFP4-SPH-GWO01-0 AFP4-SPH-GW02-0 AFP4-SPH-GWO03-0 AFP4-SPH-GW04-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY -2000

PARAMETER

e b A P

SWB260B - Volatile Organic Carbons, cont. (ug/L)

4-1sopropyl toluene ND ( 4.52 Y1001 ND ¢ 4.52 y[1001 ND ( 226 )} [5000] ND ( 226 Y[50001
Benzene ND ( 4.92 y1100] ND ( 4.92 y[1003 ND ( 246 )} [5000] ND ( 246 Y5000
Bromobenzene ND { 6.22 Y1001 ND ( 6.22 ) (1001 ND ( 31 1150001 ND « 3N Y [5000]
Bromochloromethane ND ( 13.9 Y[100] ND { 13.9 ) [1001 ND ( 695 ) 50001 ND ( 695 ) [50001
Bromodichloromethane ND ( 6.83 Y1007 ND ( 6.85 10100] ND ( 342 ) [50001 ND ( 342 Y [50001
Bromoform ND ( 13.6 y[100] ND ( 13.6 )[100] ND ( 680 ) [50001 ND ( 680 Y [5000]
Bromomethane (Methylbromide) ND ( 10.6 y[100]1 ND ( 10.6 Y1001 ND ( 530 ) [5000] ND ( 530 Y [50001]
Carbon tetrachloride ND ( 8.67 »[100] ND ( B.67 yr100; ND ( 434 ) [5000]1 ND ( 434 ) [5000]
Chlorobenzene ND ( 4.73 Y100 ND ( 4.73 y[100; ND ( 236 ) [5000] ND ( 236 ) [5000]
Chloroethane ND ( 7.56 y[100]1 ND { 7.56 Y1001 ND { 378 ) [5000] ND ( 378 ) [5000]
Chloroform ND ( 6.70 YL100] ND ( 6.70 Yoo ND { 335 ) [5000] ND ( 335 ) [5000]
Chloromethane ND ( 8.21 Y[100] ND ( 8.21 y[1001 ND { 410 ) [5000] ND { 410 ) [5000]
Dibremochloromethane ND ( 5.64 Y0100] ND ( 5.64 )10 ND { 282 ) [50001 ND ( 282 ) [5000]
Dibromomethane ND ( 9.39 Y[100] ND ( 9.39 Y1001 ND { 470 ) [50007 ND ( 470 ) [50001
Dichlorodi f luoromethane ND ( 11.3 YI100] ND ( 11.3 YI100] ND { 565 ) [50007 ND ( 565 ) [5000]
Ethylbenzene ND ( 5.52 YL100] ND ( 5.52 )[100] ND ({ 276 ) [50001 ND ( 276 150007
Hexachloro-1,3-butadiene ND ( 21.2 ) [100] ND ( 21.2 )[100] ND { 1060 ) [5000] ND ( 1060 ) [5000]
Isopropylbenzene ND ( &.74 Y[100] ND ( &4.74 )[100] ND ( 237 ) [5000] ND ( 237 ) [5000]
Methylene chloride ND (7.96 Y1007 ND ( 7.96 y[100] ND ( 398 ) [5000] ND ( 398 ) [50001
Naphthalene ND ¢ 10.6 YI[100] ND ¢ 10.6 Y100] ND ( 530 ) [5000] ND ( 530 ) [5000]
Styrene ND ( 7.22 Y1001 ND ( 7.22 Y1001 ND ( 3861 ) [5000] ND ( 361 Y [5000]
Tetrachloroethene ND ( 5.68 1001 ND ( 5.68 y[100] ND ( 284 ) [5000] ND { 284 } [5000]
Toluene ND ( 6.80 )[100] ND ( 6.80 Y1001 ND ( 340 ) [5000] ND ¢ 340 Y [50001
Trichloroethene 5960 ( 9.05 ) [100] 9130 ( 9.05 Y1001 285000 ( 452 ) (50007 209000 ( 452 ) [5000]

Compiled: 02/20/01 () = Detection Limit (] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 3

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADS0 WJETADG6 WJETADGT WJETADS8
AFP4-SPH-GW01-0 AFP4-SPH-GWO2-0 AFP4-SPH-GWO3-0 AFP4-SPH-GW04-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY-2000

PARAMETER

.............................................................................................................................................

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Trichlorofluoromethane ND ( 20.8 Y1001 ND ( 20.8 01007 ND ( 1040 ) [5000] ND ¢ 1040 ) [50001
Vinyl chloride ND ( 5.74 y[1007 ND ( 5.74 Y1001 ND ( 287 ) [5000] ND ( 287 ) [5000)
cis-1,2-Dichloroethene 16.8 ( 6.03 y1100] ND { 6.03 1007 ND ( 302 ) [5000] ND ( 302 ) [5000)
cis-1,3-Dichloropropene ND { 3.66 Y1001 ND ( 3.66 Y100 ND ( 183 ) [50001 ND ( 183 115000]
n-Butylbenzene ND ( 6.42 Y1001 ND ( 6.42 y[1om ND { 321 ) [50001] ND ( 321 ) [5000]
n-Propylbenzene ND ( 8.86 01001 ND ( B.86 Y[100) ND ( 443 ) [50001 ND ( 443 ) [5000]
o-Xylene ND (7.13 Y100 ND ( 7.13 Y1007 ND ( 356 3150001 ND ( 356 ) [5000)]
p-Xylene/m-Xylene ND ¢ 13.7 01007 ND ¢ 13.7 Y1001 ND ( 685 ) (50007 ND { 685 ) [5000]
sec-Butylbenzene ND ( 7.45 y[100) ND ( 7.45 )[100] ND ( 372 ) [5000] ND ( 372 ) 050007
tert-Butylbenzene ND ( 9.58 ) [100] ND { 9.58 Y[100] ND ( &79 ) [5000] ND { 479 ) [5000]
trans-1,2-Dichloroethene ND ( 8.13 Y[100] ND ( 8.13 YE100] ND ( 406 ) [5000]1 ND ( 406 Y [5000]1
trans-1,3-Dichloropropene ND ( 6.58 Y1001 ND ( 6.58 ) [100] ND ( 329 ) [50001 ND ( 329 Y [5000]

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Mot Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 4
SITE ID
LOCATION 1D
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181 Bldg181
WJETAOSL WJETAOD59 WJETADGT WJETAQGS
AFP4-SPH-GW05-0 AFP4-SPH-GW06-0 AFP4-SPH-GWO7-0 AFP4-SPH-GW08-3
02-MAY-2000 03-MAY-2000 03-MAY-2000 03-MAY-2000
PARAMETER
SW8260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ¢ 94.8 ) [1000] ND ( 94.8 ) (10001 ND ( 94.8 ) [1000] ND ¢ 190 ) [2000]
1,1,1-Trichloroethane ND (331 ) [1000] ND ( 33.1 ) 110007 ND ( 33.1 Y1000 ND ( 66.2 ) [2000]
1,1,2,2-Tetrachloroethane ND ( 79.2 ) [10007 ND ( 79.2 Y [1000] ND { .2 Y1000 ND ( 158 ) [2000]
1,1,2-Trichloroethane ND ( 95.2 ) [1000] ND ( 95.2 ) [1000] ND ( 95.2 Y [1000] ND ( 190 )y [2000]
1,1-Dichloroethane ND ( 48.7 ) [1000) ND ( 48.7 ) [1000] ND ( 48.7 Y[1000] ND ( 97.4 y [2000]
1,1-Dichloroethene ND ( 69.7 ) [10001] ND ( 69.7 2010001 ND ( 69.7 Y [1000] ND ( 139 ) [20001
1,1-Dichloropropene ND ( 46.4 ) [1000] ND { 46.4 Y [1000] ND ( 46.4 Y [1000] ND ( 92.8 ) (20001
1,2,3-Trichlorobenzene ND ( 467 ) [1000] ND ( 467 ) [1000] ND ( 467 ) [10007 ND ( 934 ) [2000]
1,2,3-Trichloropropane ND ( 54.3 ) [10001 ND ( 54.3 ) [1000] ND ( 54.3 10003 ND ( 109 ) [2000]
1,2,4-Trichlorobenzene ND ( 118 ) [1000]1 ND ¢ 118 Y[1000] ND ( 118 ) [1000] ND ( 235 ) [2000]
1,2,4-Trimethylbenzene ND ( 74.9 )[1000] ND { 74.9 y[1000] ND ( 74.9 Y [1000] ND { 150 ) [2000]
1,2-Dibromo-3-chloropropane ND ( 1050 ) [1000] ND ( 1050 Y [1000] WD ¢ 1050 Y [1000] ND ¢ 2100 ) [2000]
1,2-Dibromoethane ND ( 152 ) [1000] ND ( 152 ) (10007 ND { 152 Y[1000] ND ( 304 ) [20007
1,2-Dichlorobenzene ND ( 92.0 ) [1000] ND ( 92.0 )y [1000] ND { 92.0 )y (10001 ND ( 184 ) [2000]
1,2-Dichloroethane ND ( 49.9 ) [1000] ND ( 49.9 ) 01000] ND ( 49.9 1000 ND ( 99.8 ) [2000]
1,2-Dichloropropane ND { 67.0 ) [1000] ND ( 67.0 ) [1000] ND ( 67.0 y[1000] ND ( 134 ) [20003
1,3,5-Trimethylbenzene ND { 43.6 ) [10007 ND ( 43.6 ) (10001 ND ( 43.6 y[1000] ND ( 87.2 ) [2000]
1,3-Dichlorobenzene ND ({ 59.1 ) [1000] ND ( 59.1 Y [1000] ND ( 59.1 Y[1000] ND ( 118 ) [2000]
1,3-Dichloropropane ND { 45.1 ) [10003 ND ( 45.1 y[10001 ND { 45.1 ) [1000] ND ( 90.2 ) [2000]
1,4-Dichlorobenzene ND ( 58.7 ) [10007 ND ( 58.7 ) (10007 ND ( 58.7 Y[1000] ND ( 17 ) [2000]
1-Chlorohexane ND ¢ 13 10007 ND ( 13 100037 ND ¢ 113 Y [1000] ND ( 226 ) [2000]
2,2-Dichloropropane ND ( 7.4 Y [1000] ND ( 71.4 ) [1000] ND ( 71.4 ) [1000] ND ( 143 ) [2000]
2-Chlorotoluene ND ( 113 Y [1000] ND ( 113 ) [1000] ND ( 113 10007 ND ( 226 ) [2000]
4-Chlorotoluene ND ( 76.2 ) [1000] ND ( 76.2 ) [1000] ND ( 76.2 ) [10007 ND ( 152 ) [2000]

Compi led: 02/20/01 9]

= Detection Limit

[1 = Dilution Factor

ND = Not Detected MNA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 5

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADGS WIETADSS WJETADG1 WJETADSS
AFP4-SPH-GWO5-0 AFP4-SPH-GWO6-0 AFP4-SPH-GWOT-0 AFP4-SPH-GWOB-3
02-MAY-2000 03-MAY-2000 03-MAY-2000 03-MAY-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

4-1sopropyl toluene ND ( 45.2 ) [1000] ND ( 45.2 ) [10001 ND ( 45.2 y[10001 ND ( 90.4 ) [2000]
Benzene ND ( 49.2 ) [1000] ND ( 49.2 Y[10007 ND ( 49.2 y[10007 ND ( 98.4 ) [2000]
Bromobenzene ND ( 62.2 y[1000] ND { 62.2 Y1000 ND ( 62.2 ) [1000] ND ( 124 ) [2000]
Bromochloromethane ND ( 139 )[1000] ND ( 139 Y1000 ND ( 139 )y [10001 ND ( 278 ) [2000]
Bromodichloromethane ND ( 68.3 y[1000] ND ( 68.3 ) [1000] ND ( 68.3 )y [10001 ND ( 137 ) [2000]
Bromoform ND ( 136 ) [1000] ND ( 136 y[1000] ND ( 136 ) [10001 ND ( 272 ) [2000]
Bromomethane (Methylbromide) ND ( 106 yriooo ND ( 106 ) [1000] ND ( 106 ) [1000] ND ( 212 ) [2000]
Carbon tetrachloride ND ( 86.7 J1000] ND ( 86.7 Y1000 ND ( 86.7 Y[1000] ND ( 173 ¥ [2000]
Chlorobenzene ND ( 47.3 ) [1000] ND ( 47.3 1110007 ND { 47.3 ) [1000] ND ( 94.6 ) [2000]
Chloroethane ND ( 75.6 ) [1000] ND ( 75.6 ) 110007 ND ( 75.6 ) [1000] ND ( 151 ) [2000]
Chloroform ND ( 67.0 ) [10001 ND ( 67.0 ) [10001 ND ( 67.0 ) [1000]1 ND ( 134 ) [2000]
Chloromethane ND { 82.1 ) (10001 ND ( 82.1 110001 ND ( 82.1 ) (10007 ND ( 164 ) [2000]
Dibromoch loromethane ND { 56.4 ) (10007 ND { 56.4 ) [1000] ND ( 56.4 ) [1000] ND ¢ 13 ) [2000]
Dibromomethane ND { 93.9 Y [1000] ND ( 93.9 ) [1000]3 ND { 93.9 y 10003 ND ( 188 ) [2000]
Dichloredifluoromethane ND { 113 y[1000] ND ¢ 113 J[1000] ND ( 113 )y 10001 ND ( 226 ) [2000]
Ethylbenzene ND { 55.2 ) [1000) ND ¢ 55.2 J[1000] ND ( 55.2 10003 ND ( 110 ) [2000]
Hexachloro-1,3-butadiene ND ( 212 3010007 ND ( 212 2010007 ND ( 212 ) (10007 ND ( 424 ) [20007
Isopropylbenzene ND ( 47.4 2110007 ND ( 47.4 ) 10007 ND ( 47.4 J[1000] ND ( 94.8 ) [2000]
Methylene chloride ND ( 79.6 ) 10007 ND ( 79.6 ) [1000] ND ( 79.6 )L1000] ND { 159 1 [20007
Maphthalene ND ( 106 ) [1000] ND ( 106 ) [1000] ND ( 106 1110007 ND ( 212 ) [2000]
Styrene ND ( 72.2 ) [1000] ND ( 72.2 ) [1000] ND ( 72.2 ) [1000] ND ( 144 ) [2000]
Tetrachloroethene ND ( 56.8 ) [1000] ND { 56.8 ) [1000] ND { 56.8 ) [1000] ND ( 114 ) [2000]
Toluene ND ( 68.0 y[10001 ND { 68.0 )[10001 ND { 68.0 ) [1000] ND ( 136 ) [2000]
Trichloroethene 38900 ( 90.5 y[1000] 9170 { 90.5 Y [1000]1 41500 { 90.5 ) [1000] 81000 ¢ 181 ) [2000]

Compiled: 02/20/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected WA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 6
SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181 Bldg181
WJETADSL WJETAQS9 WJETADG1 WJETAO&5
AFP4-SPH-GWO5-0 AFP4-SPH-GW06-0 AFP4-SPH-GWO7-0 AFP4-SPH-GW08-3
02-MAY-2000 03-MAY-2000 03-MAY-2000 03-MAY-2000
PARAMETER
SW82608 - Volatile Organic Carbons, cont. (ug/L)

Trichlorofluoromethane ND ( 208 ) [1000] ND ( 208 ) [10001 ND ( 208 ) [1000] ND ( 416 ) [2000]
Vinyl chloride ND ( 57.4 ) [1000] ND ( 57.4 ) [10007 ND ( 57.4 ) [1000] ND ¢ 115 ) [2000]
cis-1,2-Dichloroethene ND ( 60.3 )[1000] ND ( 60.3 )y [10001 ND ( 60.3 )[1000] ND ¢ 121 ) [2000]
¢is-1,3-Dichloropropene ND ( 36.6 )[1000] ND ( 36.6 ) [1000]3 ND ( 36.6 )[1000]1 ND ( 73.2 ) [2000]
n-Butylbenzene ND ( 64.2 ) [1000] ND ( 64.2 ) [1000] ND ( 64.2 )[1000]1 ND ( 128 ) [2000]
n-Propylbenzene ND ( BB.6 )[1000] ND ( 88.6 ) [1000] ND ( 88.6 ) [10001 ND ( 177 ) [2000]
o-Xylene ND (71.3 ) [1000] ND { 73 ) [1000] ND ( 7.3 ) [10007 ND ( 143 ) [2000]
p-Xylene/m-Xylene ND ¢ 137 ) [1000] ND ( 137 Y [1000] ND ( 137 ) [10007 ND ( 274 ) [20001
sec-Butylbenzene ND ( 74.5 Y [1000] ND ( 74.5 ) [1000] ND { 74.5 J[1000] ND ( 149 ) [2000]
tert-Butylbenzene ND ( 95.8 ) [1000] ND ( 95.8 Y L1000] ND ( 95.8 3010007 ND ( 192 ) [2000]
trans-1,2-Dichloroethene ND ( 81.3 y[10001 ND { 81.3 Y[1000] ND ( 81.3 )[1000] ND ( 163 ) [2000]
trans-1,3-Dichloropropene ND ( 65.8 ) [10001 ND ( 65.8 Y [1000] ND ( 65.8 Y [10007 ND ( 132 ) [2000]

Compiled: 02/20/01 ($]

= Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 7
SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181
WJETADS5 WJETADS2 WJETADS3
AFP4&-SPH-GWOB-1 Dup of AFP4-SPH-GW09-0 AFP4-SPH-GW10-0
AFP4-SPH-GWOB-3
03-MAY-2000 03-MAY-2000 03-MAY-2000
PARAMETER
SW8260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND { 190 ) [2000] ND ( 94.8 ) [1000]1 ND ( 41.6 ) (5001
1,1,1-Trichloroethane ND ( 66,2 ) [2000] ND (3341 )[1000]1 ND ( 9.15 315001
1,1,2,2-Tetrachloroethane ND ( 158 ) [2000] ND ( 79.2 Y1000 ND ( 38.7 ) [500]
1,1,2-Trichloroethane ND ( 190 ) [2000] ND { 95.2 Y [1000] ND ( 66.5 ¥ [500]
1,1-Dichloroethane ND ( 97.4 Y [2000] ND { 48.7 YL1000] ND ( 20.8 y[500]1
1,1-Dichlorcethene ND « 139 3y [2000] ND { 69.7 Y[1000] ND ( 21.8 ¥ [5001
1,1-Dichloropropene ND ( 92.8 ) [2000] ND { 46.4 y[1000) ND ( 28.2 ¥ [5001
1,2,3-Trichlorobenzene ND ( 934 ) [2000] ND ( 467 Y[1000]7 ND ¢ 132 ) [5001
1,2,3-Trichloropropane ND ( 109 ) [2000] ND ( 54.3 Y1000 ND ( 42.2 ) [5001
1,2,4-Trichlorobenzene ND ( 236 ) [2000] ND ( 118 10007 ND ( 88.5 ) [500]
1,2,4-Trimethylbenzene ND ( 150 ) [2000] ND ( 74.9 ) 10007 ND ( 23.9 ) [500]
1,2-Dibromo-3-chloropropane ND ( 2100 ) [2000]1 ND ( 1050 ) [10001 ND ( 590 ) [500)
1,2-Dibromoethane ND ( 304 ) [20001] ND ( 152 ) [1000] ND ( 35.6 ) [500]
1,2-Dichlorobenzene ND ( 184 ) [2000] ND ( 92.0 1110007 ND ( 24.4 ) [500]
1,2-Dichloroethane ND { 99.8 ) [2000] ND ( 49.9 y[1o001 ND { 31.0 Y [500]
1,2-Dichloropropane ND { 134 ) [2000] ND ( 67.0 ) [1000] ND t 16.0 Y [500]
1,3,5-Trimethylbenzene ND { 87.2 ) [20001 ND ( 43.6 y[10003 ND ( 19.6 )} [500]
1,3-Dichlorobenzene ND ( 118 ) [2000] ND ( 59.1 ) [1000] ND ( 23.4 ) [5001
1,3-Dichloropropane ND ( 90.2 ) [2000] ND ( 45.1 J[1000] ND ( 39.4 115001
1,4-Dichlorobenzene ND ( N7 ) (20007 ND ( 58.7 )[10007 ND ( 24.6 ) [500]
1-Chlorchexane ND ( 226 ) [2000] ND { 113 ) [1000] ND ( 44.2 ) [500]
2,2-Dichloropropane ND ( 143 ) [20001 ND { 7.4 Y[10001 ND ( 33.5 ) [500]
2-Chlorotoluene ND ( 226 ) [20001 ND ¢ 113 ) [1000] ND { 34.4 ) [500]
4-Chlorotoluene ND ( 152 ) (20001 ND ( 76.2 ) [10007 ND ¢ 39.4 Y [5001

Compiled: 02/20/01 0

= Detection Limit [] = Dilution Facter ND = Mot Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 8
SITE ID

LOCATION ID

SAMPLE 1D

DATE SAMPLED

Bldg181 Bldg181 Bldg181
WJETAOS5 WJETAD62 WJETA063
AFP4-SPH-GW0B-1 Dup of AFP4-SPH-GW09-0 AFP4-SPH-GW10-0
AFP4-SPH-GW08-3
03-MAY-2000 03-MAY-2000 03-MAY-2000

PARAMETER
SWB260B - Volatile Organic Carbons, cont. (ug/L)
&-Isopropyl toluene ND ( 90.4 ) [2000] ND ( 45.2 y[10001 ND { 26.6 ) [5001
Benzene ND ( 98.4 ) [2000] ND ( 49.2 )[1000] ND { 17.6 ) [500]
Bromobenzene ND ( 124 ) [2000] ND ( 62.2 )[1000] ND { 40.1 ) [500]
Bromochloromethane ND ( 278 ) [2000] ND ( 139 )[1000] ND { 40.5 ) [5001
Bromodichloromethane ND ¢ 137 ) [20001 ND ( 68.3 )[1000]1 ND { 28.4 ) [500]
Bromoform ND ( 272 ) [2000] ND ( 136 ) [1000] ND { 59.0 ) [500]
Bromomethane (Methylbromide) ND ( 212 ) [2000] ND ¢ 106 ) [1000] ND ( 42.2 ) [500]
Carbon tetrachloride ND ( 173 )y [2000] ND ( 86.7 )[1000] ND ( 46.5 ) [500]
Chlorobenzene ND ( 9.6 }[20001 ND ( 47.3 ) [10007 ND ( 12.9 ) [500]
Chloroethane ND ¢ 191 120001 ND ( 75.6 ) [10003 ND ( 35.0 ) [500]
Chloroform ND ( 134 }[2000] ND ( 67.0 y[1000] ND ( 35.6 ) [500]
Chloromethane ND ( 164 ) [2000] ND ( 82.1 ) (10003 ND ( 65.0 ) [500]
Dibromochloromethane ND ( 113 ) [2000] ND { 56.4 ) [1000] ND ( 23.4 ) [5007
Dibromomethane ND ¢ 188 ) [2000] ND ( 93.9 ) 10001] ND ( 57.0 ) [5001
Dichlorodifluoromethane ND ( 226 ) [2000] ND { 113 ) [1000] ND ( 87.5 ) [5001
Ethylbenzene ND ¢ 110 ) [20007 ND { 55.2 ) [1000] ND ( 27.0 ) [500]
Hexachloro-1,3-butadiene ND ( 424 ) [2000] ND ( 212 ) [10001 ND ( 184 ) [500]
Isopropylbenzene ND ( 94.8 ) [2000] ND ( 47.4 ) [10007 ND ( 18.0 ) [500]
Methylene chloride ND ( 159 ) (20001 ND ( 79.6 ) 110001 132 ( 39.4 ) [500]
Naphthalene ND ( 212 ) [2000] ND ( 106 Y1000 ND { 56.0 )[500]
Styrene ND ( 144 ) [2000] ND ( 72.2 ) [1000] ND ( 26.2 ) [500]1
Tetrachloroethene ND « 114 ) [2000] ND ( 56.8 )[1000]3 ND ( 54.5 ) [500]
Toluene ND ( 136 ) [2000] ND ( 68.0 ) [1000] ND ¢ 18.0 ) [500]
Trichloroethene 82600 ( 181 ) [2000] 34300 ( 90.5 ) [1000] 19700 ( 26.7 ) [500]

Compi led: 02/20/01 0

= Detection Limit [] = Dilution Factor

ND = Mot Detected NA = Not Applicable



TABLE 2

RESULTS OF ORGAMIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1

Page: 9

PARAMETER

Bldg181
WJETADS5
AFP4-SPH-GWO8-1 Dup of
AFP4-SPH-GW08-3
03-MAY-2000

Sw8260B - Volatile Organic Carbons, cont. (ug/L)

Trichlorofluoromethane
Vinyl chloride
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
n-Butylbenzene
n-Propylbenzene

o-Xylene
p-Xylene/m-Xylene
sec-Butylbenzene
tert-Butylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

ND ( 416 ) [2000]
ND { 115 }[2000]
ND « 121 ) [20001
ND { 73.2 ) [2000]
ND ( 128 ) [2000]
ND ( 177 ) [2000]
ND ( 143 1 [2000]
ND ( 274 ) [20001
ND ( 149 ) [20001
ND ¢ 192 ) [20001
ND ( 163 }[20007
ND ¢ 132 ) [20001

SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181
WJETAOG2
AFP4-SPH-GW09-0

03-MAY-2000
ND { 208 ) 110001
ND { 57.4 ) [1000]
ND { 60.3 y[10001
ND ( 36.6 ) [10001
ND ( 64.2 ) [1000]1
ND ( 88.6 3 10007
ND ( 71.3 1110007
ND ¢ 137 1110001
ND ( 74.5 1010007
ND (95.8 ) 110001
ND ( 81.3 ) (10001
ND ( 65.8 ) [10001

Bldg181
WJETADSE3
AFP4-SPH-GW10-0

03-MAY-2000
ND ( 33.2 ) [500]
ND ( 27.8 ) [5007
ND (21.8 ) [500]
ND ( 24.3 ) [500]
ND ( 38.0 15001
ND ( 41.2 ) (5001
ND ( 18.0 ) [500]
ND ( 43.0 ) [500]
ND ( 33.6 ) [500]
ND (13.3 ) [500]
ND ( 45.3 ) [5001
ND ( 39.6 ) [5007

Compiled: 02/20/01 )

= Detection Limit [] = Dilution Factor

ND = Not Detected MNA = Mot Applicable



TABLE 2 RESULTS OF ORGANIC AMNALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 1
SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181 Bldg181
WJETAD62 WJETADGS WJETADGT WJETADGZ
AFP4&-SPH-GW11-0 AFP4-SPH-GW12-0 AFP4-SPH-GW13-0 AFP4-SPH-GW14-0
29-AUG-2000 29-AUG-2000 29-AUG-2000 21-SEP-2000
PARAMETER
SWB260B - Volatile Organic Carbons (ug/L)
1,1,1,2-Tetrachloroethane ND ( 0.0948 )[1] ND { 0.0948 (1] ND ( 0.0948 )([11 ND ( 0.555 151
1,1,1-Trichloroethane ND ( 0.0331 11 ND ( 0.0331 Y11 ND ( 0.0331 N ND ( 0.845 )51
1,1,2,2-Tetrachloroethane ND ( 0.0792 (11 ND ( 0.0792 [N ND ( 0.0792 (1] ND ( 0.435 ) I5]
1,1,2-Trichloroethane ND ( 0.0952 )11 ND ( 0.0952 )[1] ND ( 0.0952 (11 ND ( 0.410 ) [51
1,1-Dichloroethane ND ( 0.0487 )[1] ND ( 0.0487 )[MN ND ( 0.0487 )[1] ND ( 0.620 ) [5]1
1,1-Dichloroethene ND ( 0.0697 I[N 1.38 ( 0.0697 >[1] ND ¢ 0.0697 3[1] ND ¢ 0.610 ) [5]1
1,1-Dichloropropene ND ( 0.0464 H[11 ND ( 0.0464 )I1] ND ( 0.0464 )[1] ND ( 0.497 )51
1,2,3-Trichlorobenzene ND { 0.467 1 ND ( 0.467 1] ND ( 0.467 ¥ ND ( 2.76 )51
1,2,3-Trichloropropane ND ( 0.0543 (11 ND ( 0.0543 )11 ND ( 0.0543 )M ND C1.44 )51
1,2,4-Trichlorobenzene ND ( 0.118 pIsb| ND ( 0.118 31 ND ( 0.118 ¥y ND ( 0.675 )51
1,2,4-Trimethylbenzene ND ( 0.0749 >[N ND ( 0.0749 Y[ ND ( 0.0749 [N ND ( 0.620 )51
1,2-Dibromo-3-chloropropane ND ¢ 1.05 i ND ( 1.05 1N ND ¢ 1.05 Y1 ND (2.7 YI51
1,2-Dibromoethane ND ( 0.152 i ND ( 0.152 m ND { 0.152 Y ND ( 0.685 )51
1,2-Dichlorobenzene ND ( 0.0920 )[11 0.565 ( 0.0920 (1] ND ( 0.0920 »[11 ND ( 0.482 )[5)
1,2-Dichloroethane ND ( 0.0499 )[1] 0.934 ( 0.0499 1 ND ( 0.0499 )([11 ND ( 0.510 )51
1,2-Dichloropropane ND ( 0.0670 )N ND { 0.0670 (1] ND € 0.0670 (1M1 ND ( 0.434 )1 [5]
1,3,5-Trimethylbenzene ND ( 0.0436 ([T ND { 0.0436 )I[1] ND ( 0.0436 (M ND ( 0.452 V5]
1,3-Dichlorobenzene ND ( 0.0591 [N ND ( 0.0591 (1] ND ¢ 0.0591 )13 ND ( 0.423 Y51
1,3-Dichloropropane ND ¢ 0.0451 [N ND ( 0.0451 [N ND ( 0.0451 (11 ND ( 0.675 Y51
1,4-Dichlorobenzene ND ( 0.0587 )N ND ( 0.0587 >[N ND ( 0.0587 (11 ND { 0.750 Y51
1-Chlorochexane ND ( 0.113 1 ND ( 0.113 Y11 ND ¢ 0.113 Y11 ND ( 0.469 Y51
2,2-Dichloropropane ND ( 0.071& (1] ND ( 0.0714  )I1] ND ( 0.0714 [N ND ( 0.800 Y51
2-Chlorotoluene ND ( 0.113 M1 ND ( 0.113 ) ND ( 0.113 1 ND ( 0.8%0 )51
4-Chlorotoluene ND ( 0.0762 )[1] ND ( 0.0762 (1] ND ( 0.0762 (M ND ( 0.487 )51

Compi led: 05/10/01 0

= Detection Limit

[1 = Dilution Factor

ND = Not Detected

NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 2

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADG2 WJETAQ65 WJETADGT WJETADGZ
AFP4-SPH-GW11-0 AFP4-SPH-GW12-0 AFP4-SPH-GW13-0 AFP4-SPH-GW14-0
29-AUG-2000 29-AUG-2000 29-AUG-2000 21-SEP-2000

PARAMETER

SW8260B - Volatile Organic Carbons, cont. (ug/L)

4-1sopropyl toluene ND ( 0.0452 )[1] ND ( 0.0452 [N ND ( 0.0452 )Im ND ( 0.575 )I[5]
Benzene ND ( 0.0492 )[1] 0.531 ( 0.0492 )[1] ND ( 0.0692 (1 ND ( 0.320 V5]
Bromobenzene ND ( 0.0622 )[1] ND ( 0.0622 )[1] ND ( 0.0622 )[1] ND ( 0.499 13
Bromochloromethane ND ( 0.139 Y1 ND ( 0.139 Y [11 ND ( 0.139 M1l ND ( 0.655 Y5
Bromeodichloromethane ND ( 0.0683 )[1] 3.1 ( 0.0683 )[1] ND ( 0.0683 (1] ND ( 0.590 VI5]
Bromoform ND ( 0.136 M 1 ND ( 0.136 )N ND { 0.136 ¥y ND ( 0.850 Y51
Bromomethane (Methylbromide) ND { 0.106 ym ND ( 0.106 1 ND ( 0.106 Y11 ND ( 0.995 )[5]
Carbon tetrachloride ND ( 0.087 (N ND ( 0.0867 (M ND ( 0.0867 )M ND ( 0.326 ) [5]
Chlorobenzene ND ( 0.0473 (1] ND ( 0.0473 (1] ND ( 0.0473 )I[11 ND ( 0.421 ) [5]
Chloroethane ND ¢ 0.0756 (1] ND ( 0.0756 (1 ND ( 0.0756 [N ND ( 0.462 ) (51
Chloroform 2.26 ( 0.0670 (1] 2.34 { 0.0670 (N 0.658 ¢ 0.0670 )N ND ( 0.448 )51
Chloromethane ND ( 0.0821 )N ND { 0.0821 )y ND ( 0.0821 )11 ND { 0.635 ) [5]
Dibromochloromethane ND ¢ 0.0564 yI1] ND ( 0.0564 )[1] ND ( 0.0564 )[11 ND ( 0.700 )51
Dibromomethane ND ( 0.0939 (11 ND { 0.0939 (1] ND ( 0.0939 )[1] ND ( 0.740 )51
Dichlorodifluoromethane ND ¢ 0.113 i1 ND ( 0.113 M INN] ND { 0.113 1 ND ¢ 1.18 ¥ [51
Ethylbenzene ND ( 0.0552 )M ND ( 0.0552 )1 ND ( 0.0552 )[1) ND ( 0.680 )5
Hexachloro-1,3-butadiene ND ( 0.212 yr1l ND ( 0.212 in ND ( 0.212 M ND ( 1.66 )53
Isopropylbenzene ND ( 0.0474 I[N ND ( 0.0474 )1 ND ( 0.0474 I[N ND ( 0.466 Y51
Methylene chloride ND ( 0.0796 )[1] ND ¢ 0.0796 (1) ND ( 0.0796 I[N ND ( 0.630 )51
Naphthalene ND ( 0.106 Y1l ND ( 0.106 Y11 ND ( 0.106 i ND ( 0.400 )I51
Styrene ND ( 0.0722 Y1 ND ( 0.0722 Y11 ND ( 0.0722 (11 ND ( 0.488 Y51
Tetrachloroethene ND ( 0.0568 )[1] 5.55 ( 0.0568 (11 2.24 ( 0.0568 [N ND ( 0.720 Y51
Toluene ND ( 0.0680 )[1 ND ( 0.0680 Y1 ND ( 0.0680 )11 ND ( 0.318 Y51
Trichloroethene 3750 ( 9.05 Y100 21900 ( 90.5 310007 9270 ( 90.5 )[1000] 166 ( 0.685 )51

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 3

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADS2 WJETAD65 WJETAOGT WJETADGZ
AFP4-SPH-GW11-0 AFP4-SPH-GW12-0 AFP4-SPH-GW13-0 AFP4-SPH-GW14-0
29-AUG-2000 29-AUG-2000 29-AUG-2000 21-SEP-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Trichloroflucromethane ND ( 0.208 Y1 ND ( 0.208 [ ND ( 0.208 i1l ND ( 0.530 (5]
Vinyl chloride ND ( 0.0574 (11 ND ( 0.0574 )[1] ND ( 0.0574 J[1j ND ( 0.570 Y51
cis-1,2-Dichloroethene 3.13 ( 0.0603 I[N 8.05 ( 0.0603 [N 1.62 ( 0.0603 [N ND ( 0.560 )I5]
cis-1,3-Dichloropropene ND ( 0.0366 )1 ND ( 0.0366 )11 ND ( 0.0366 )I[1] ND ( 0.409 yI51
n-Butylbenzene ND ( 0.0642 )I1] ND ( 0.0642 )M ND { 0.0642 )] ND ( 0.510 )[51
n-Propylbenzene ND ( 0.0886 Y11 ND ( 0.0886 yn ND ( 0.08B& Y1) ND ( 0.700 YI5]
o-Xylene ND ( 0.0713 Y ND ¢ 0.0713 11 ND ( 0.0713 Y1l ND ( 0.422 YI5]
p-Xylene/m-Xylene ND ( 0.137 i ND ¢ 0.137 )1 ND ( 0.137 Y[ ND ( 0.835 )51
sec-Butylbenzene ND ( 0.0745 [ ND ( 0.0745 )I1 ND ( 0.0745 )11 ND ( 0.525 )I[5]
tert-Butylbenzene ND ( 0.0958 )1 ND ( 0.0958 )M ND ( 0.0958 )[1] ND ( 0.456 Y51
trans-1,2-Dichloroethene ND ( 0.0813 )[1] ND ( 0.0813 )11 0.808 ( 0.0813 N ND ( 0.595 )51
trans-1,3-Dichloropropene ND ( 0.0658 )[1] ND ( 0.0658 )[1] ND ¢ 0.0658 (1] ND ( 0.454 )51

Compiled: 05/10/01 () = Detection Limit [] = Dilution Facter ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: &4

SITE 1D
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg1&1 Bldg181 Bldg181 Bldg181
WJETAQG5 WJETADGY WJETAO58 WJETADS9
AFP4-SPH-GW15-0 AFP4-SPH-GW16-0 AFP4-SPH-GW17-0 AFP4-SPH-GW18-0
21-SEP-2000 21-SEP-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ( 2.22 ) [20] ND (1.1 10107 ND ( 1.66 Y [20] ND ( 1.66 ) [20]
1,1,1-Trichloroethane ND {3.38 Y [20] ND ( 1.69 10101 ND ( 0.366 Y[20) ND { 0.366 ) [20]
1,1,2,2-Tetrachloroethane ND ( 1.74 Y [20] ND ( 0.870 Y101 ND ( 1.55 Y [20] ND ¢ 1.55 ) [20]
1,1,2-Trichloroethane ND ( 1.64 ) [20] ND ( 0.821 Y101 ND ( 2.66 Y [20] ND ( 2.66 ) [20]
1,1-Dichloroethane ND { 2.48 20 ND (1.24 21101 ND ( 0.832 ) [20] ND ( 0.832 )[201
1,1-Dichloroethene ND ( 2.44 ) [203 ND (1.22 0100 ND ( 0.872 ) [20] ND ( 0.872 11201
1,1-Dichloropropens ND (1.99 ) [201 ND ( 0.994 0101 ND (1.13 )20 ND (1.13 Y201
1,2,3-Trichlorobenzene ND ( 11.0 )200 ND ( 5.51 10 ND ( 5.26 Y201 ND ( 5.26 Y1201
1,2,3-Trichloropropane ND ( 5.76 Y201 ND ( 2.88 0100 ND ( 1.69 ) [207 ND ( 1.69 Y0201
1,2,4-Trichlorobenzene ND ( 2.70 ) [20] ND ( 1.35 0107 ND ¢ 3.54 ) [20] ND { 3.54 ) [20]
1,2,4-Trimethylbenzene ND ( 2.48 )[20] ND ( 1.24 Yo ND { 0.956 ) [20] ND { 0.956 ) [201
1,2-Dibromo-3-chloropropane ND { 11.0 1201 ND ( 5.48 10] ND { 23.6 1 [20] ND ( 23.6 ) (201
1,2-Dibromoethane ND ( 2.74 )[20] ND ( 1.37 Yo ND { 1.43 )y [20] ND ( 1.43 ) [20]
1,2-Dichlorobenzene ND (1.93 J[20] ND ( 0.965 Y101 ND ( 0.976 ) [20] ND ( 0.976 Y201
1,2-Dichloroethane ND ( 2.04 1[20] ND ( 1.02 Y107 ND ¢ 1.24 ) [20] ND ( 1.24 Y20
1,2-Dichloropropane ND (1.74 Y120 ND ( 0.869 Y1101 ND ( 0.642 )20 ND ( 0.642 ) [20]
1,3,5-Trimethylbenzene ND (1.81 Y [201 ND ( 0.905 y010] ND ( 0.786 J2m ND ( 0.786 ) [201
1,3-Dichlorobenzene ND ( 1.69 ) [20] ND ( 0.846 0101 ND ( 0.934 ) [20] ND ( 0.934 Y201
1,3-Dichloropropane ND ( 2.70 ) [20] ND ( 1.35 Y0101 ND ( 1.58 )[20) ND ( 1.58 Y1201
1,4-Dichlorobenzene ND £ 3.00 Y[20] ND { 1.50 Y1101 ND ( 0.986 ) [20] ND { 0.986 Y[20]
1-Chlorchexane ND ( 1.88 Y201 ND ( 0.938 Yo ND (1.77 ) [20] ND ¢ 1.77 Y [20]1
2,2-Dichloropropane ND ( 3.20 ) [20] ND ( 1.60 )10] ND ( 1.34 )[20] ND ( 1.34 Y[20]
2-Chlorotoluene ND ( 3.56 1201 ND ( 1.78 20107 ND (1.38 )[20] ND ( 1.38 Y [20]
4-Chlorotoluene ND ( 1.95 ) [20] ND ( 0.974 0101 ND (1.58 ) [201 ND ( 1.58 Y201

Compiled: 05/10/01 () = Detection Limit []1 = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 5

SITE ID
LOCATION 1D
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg1a1
WJETAQS5 WJETADGT WJETAOS8 WJETADS9
AFP4-SPH-GW15-0 AFP4-SPH-GW16-0 AFP4-SPH-GW17-0 AFP4-SPH-GW18-0
21-SEP-2000 21-SEP-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

4-Tsopropyl toluene ND ( 2.30 Y [20] ND ( 1.15 Y101 ND { 1.06 Y [20] ND ( 1.06 Y [20]
Benzene ND (1.28 )[20] ND ( 0.641 Y10 ND { 0.706 Y1201 ND ( 0.706 ) [20]
Bromobenzene ND ( 2.00 Y201 ND ( 0.998 Y101 ND ( 1.60 Y1201 ND ( 1.60 y[20]
Bromochloromethane ND ( 2.62 Y201 ND { 1.31 101 ND { 1.62 ) [20] ND ( 1.62 Y201
Bromodichloromethane ND { 2.36 Y201 ND ( 1.18 Y[10] ND ( 1.13 ) 201 ND ( 1.13 Y [20]
Bromoform ND ( 3.40 ) [20] ND ( 1.70 Y[10] ND { 2.36 ) [201 ND ( 2.36 Y201
Bromomethane (Methylbromide) ND (3.98 ) [20] ND ( 1.99 Y1107 ND ( 1.69 ) [20]1 ND ( 1.69 ) [207
Carbon tetrachloride ND ( 1.30 ) [20] ND ( 0.652 Y1107 ND ( 1.86 11201 ND ( 1.86 ) [20]
Chlorobenzene ND ( 1.68 ) [20] ND ( 0.842 Y101 ND ( 0.5186 Y200 ND ( 0.516 ) [20]
Chloroethane ND (1.85 ) [20] ND ( 0,925 Y101 ND ( 1.40 Y201 ND ( 1.40 ) [20]
Chloroform ND (1.79 ) 201 ND ( 0.896 Y101 ND ( 1.42 Y201 ND ( 1.42 )[20]
Chloromethane ND ( 2.54 ) [20] ND ( 1.27 Y101 ND ( 2.60 )[20] ND ( 2.60 ) [20]
Dibromochloromethane ND ( 2.80 Y [20] ND ( 1.40 Y10 ND ( 0.938 ) [201] ND ( 0.938 Y200
Dibromomethane ND { 2.96 ) [201 ND ( 1.48 Y0101 ND ( 2.28 Y201 ND ( 2.28 Y [20]
Dichlorodifluoromethane ND ( 4.74 Y201 ND ( 2.37 10 ND { 3.50 y[20] ND { 3.50 Y1201
Ethylbenzene ND { 2.72 ) [201 ND ( 1.36 ) [101 ND ( 1.08 ) [20] ND ( 1.08 Y [20]
Hexachloro-1,3-butadiene ND ( 6.62 )[201 ND (3.3 )[10] ND ( 7.38 ) [20] ND ( 7.38 Y201
Isopropylbenzene ND ( 1.86 201 ND ( 0.931 Y0101 ND ( 0.722 ) [20] ND ( 0.722 Y[20]
Methylene chloride ND ( 2.52 )[201 ND ( 1.26 Y101 ND ¢ 1.58 Y [20] ND ( 1.58 ) [20]
Naphthalene ND ( 1.60 )[20] ND ( 0.801 Y101 ND ( 2.24 Y201 ND ( 2.24 Y1201
Styrene ND ( 1.95 ) [20] ND ( 0.977 Y107 ND ( 1.05 Y [20] ND ( 1.05 y[20]
Tetrachloroethene ND ( 2.88 )[20] ND ( 1.44 Y1101 9.09 ( 2.18 Y201 ND (2.18 )y [20]
Toluene ND (1.27 y[20] ND ( 0.637 yom ND ( 0.718 ) [20] ND ( 0.718 y[20]
Trichloroethene 1400 ( 2.74 )[20] 296 ¢ 1.37 10 30900 ( 24.7 ) [500] 8030 ( 4.9 Y1007

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 6

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldgis1 Bldg181
WJETADGS WJETAD67 WJETADS8 WJETADS9
AFP4-SPH-GW15-0 AFP4-SPH-GW16-0 AFP4-SPH-GW17-0 AFP4-SPH-GW18-0
21-SEP-2000 21-SEP-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Trichlorof luoromethane ND (2.12 10201 ND ( 1.06 0101 ND (¢ 1.33 )[20] ND ( 1.33 y[20]
Vinyl chloride ND ( 2.28 ) [20] ND ( 1.14 Y0101 ND ¢ 1.1 )[20]1 ND 1.1 ) [20]
cis-1,2-Dichloroethene ND ( 2.24 Y201 ND (1.12 20101 ND ( 0.874 Y200 ND ( 0.874 ) [20]
cis-1,3-Dichloropropene ND ( 1.64 1 [20] ND ( 0.818 Y101 ND ( 0.972 ) [20] ND { 0.972 Y201
n-Butylbenzene ND ( 2.04 10200 ND ( 1.02 Y101 ND ( 1.52 ) [20] ND ( 1.52 Y1201
n-Propylbenzene ND ( 2.80 ) [20] ND ( 1.40 ) 101 ND ( 1.65 )[20] ND ( 1.65 ) [20]
o-Xylene ND ( 1.69 Y201 ND ( 0.844 Y010 ND ( 0.722 ) [20] ND ( 0.722 Y [20]
p-Xylene/m-Xylene ND ( 3.34 )[20] ND ( 1.67 210 ND (1.72 1201 ND ( 1.72 Y [20]
sec-Butylbenzene ND ( 2.10 ) [20]1 ND ( 1.05 Y101 ND € 1.34 ) [20] ND ( 1.34 1201
tert-Butylbenzene ND ( 1.82 y[20] ND { 0.91 ¥ ND { 0.532 ) [20] ND { 0.532 ) [201
trans-1,2-Dichloroethene ND ( 2.38 y[20] ND ( 1.19 Y10 1.16 { 1.81 ) [20] 1.30 (1.81 ) 201
trans-1,3-Dichloropropene ND ( 1.82 1200 ND ( 0.%08 Y10 MND ( 1.59 1201 ND ( 1.59 11201

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP&4 SPH2 Page: 7

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADE0 WJETADE1 WJETAO62 WJETAO063
AFPL-SPH-GW19-0 AFP4-SPH-GW20-0 AFP4-SPH-GW21-0 AFP4-SPH-GW22-0
03-0CT-2000 03-0CT-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ( 1.66 Y20 ND ( 1.66 ) [20] ND ( 1.66 Y [20] ND ( 1.66 ) [20]
1,1,1-Trichloroethane ND ( 0.366 )[201 ND ( 0.366 ) [20] ND ( 0.366 Y [20] ND ( 0.366 ) [201
1,1,2,2-Tetrachloroethane ND ( 1.55 )20 ND { 1.55 ) [20] ND (1155 ) [20] ND { 1.55 11201
1,1,2-Trichloroethane ND ( 2.66 )20 ND { 2.66 ) [20] ND ( 2.66 ) [20] ND ( 2.66 11201
1,1-Dichloroethane ND ( 0.832 ) [201 ND ( 0.832 )[201 ND ( 0.832 ) [201 ND ( 0.832 ) [20]
1,1-Dichloroethene ND ( 0.872 11201 ND ( 0.872 )[20] ND ( 0.872 ) [20]1 ND ( 0.872 Y[20]
1,1-Dichloropropene ND (1.13 ) [201 ND (1.13 1200 ND { 1.13 ) [201 ND ( 1.13 Y20
1,2,3-Trichlorobenzene ND ( 5.26 Y [20] ND (5.26 Y1201 ND ( 5.26 ) [20]1 ND { 5.26 )[20]
1,2,3-Trichloropropane ND ( 1.69 1120 ND { 1.69 ) [20] ND ¢ 1.69 ) [20] ND ( 1.69 11201
1,2,4-Trichlorobenzene ND { 3.54 Y [201 ND ( 3.54 11201 ND ( 3.54 ) [20] ND { 3.54 Y201
1,2,4-Trimethylbenzene ND { 0.956 ) [20] KD { 0.956 ) [20] ND ( 0.956 ) [201 ND ( 0.956 ) [20]
1,2-Dibromo-3-chloropropane ND ( 23.6 11200 ND ( 23.6 ) 120] ND { 23.6 Y201 ND ( 23.6 ) [20]
1,2-Dibromoethane ND ( 1.43 ) [20] ND ( 1.43 Y201 ND ( 1.43 Y201 ND ( 1.43 )20
1,2-Dichlorobenzene ND ( 0.976 ) [20] ND ( 0.976 Y1201 ND ( 0.976 )[20] ND ( 0.976 )[201
1,2-Dichloroethane ND (1.24 )[20] ND € 1.24 ) [20] ND ( 1.24 Y[20] ND (1.24 11201
1,2-Dichloropropane ND ( 0.642 ) [20] ND ( 0.642 ) (200 ND ( 0.642 ) [20] ND { 0.642 )[20]
1,3,5-Trimethylbenzene ND ( 0.786 ¥120] ND ( 0.786 0200 ND ( 0.786 Y201 ND ( 0.786 11201
1,3-Dichlorobenzene ND ( 0.934 y[20] ND ( 0.934 y1201 ND ( 0.934 ) [20] ND ( 0.934 1[20]
1,3-Dichloropropane ND ( 1.58 y[201 ND { 1.58 ¥[20] ND ( 1.58 y[20] ND ( 1.58 1[20]
1,4-Dichlorobenzene ND ( 0.986 y[20] ND { 0.986 ¥120] ND ( 0.986 ) [20] ND ( 0.986 Y [20]
1-Chlorohexane ND ¢ 1.77 Y [20] ND (1.7 Y201 ND ( 1.77 ) [20] ND ( 1.77 2200
2,2-Dichloropropane ND ( 1.34 Y [20] ND ( 1.34 Y201 ND ( 1.34 ) [20] ND {1.35 ) [20]
2-Chlorotoluene ND (1.38 Y [20] ND ( 1.38 ) [20] ND { 1.38 Y1201 ND ¢ 1.38 ) [20]1
&-Chlorotoluene ND ( 1.58 Y207 ND ( 1.58 )[20] ND { 1.58 ) [20] ND ( 1.58 Y201

Compiled: 05/10/01 () = Detection Limit [I = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 8

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldgi181 Bldg181 Bldg181
WJETADS0 WJETADS1 WJETAOGZ WJETADS3
AFP4-SPH-GW19-0 AFP4-SPH-GW20-0 AFP4-SPH-GW21-0 AFP4-SPH-GW22-0
03-0CT-2000 03-0CT-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SW8260B - Volatile Organic Carbons, cont. (ug/L)

4-1sopropyltoluene ND ( 1.06 ) [20] ND ( 1.06 ¥[20] ND ( 1.06 1120] ND ( 1.06 1[20]
Benzene ND { 0.706 ) [20] ND ( 0.706 ¥120] ND ( 0.706 Y[20] ND ( 0.706 ) [20]
Bromobenzene WD { 1.60 ) [20] ND ( 1.60 y[20] ND ( 1.60 ) [20] ND ( 1.60 ) [20]
Bromoch loromethane ND { 1.62 ) [20] ND ( 1.62 ¥ [20] ND { 1.62 Y1201 ND (1.62 11201
Bromodichloromethane ND ( 1.13 )[200 ND (1.13 y[20] ND { 1.13 11207 ND ¢ 1.13 ) [201
Bromoform ND ( 2.36 ) [201 ND ( 2.36 y[20] ND { 2.36 ) [20] ND ( 2.36 y[20]
Bromomethane (Methylbromide) ND ( 1.69 Y200 ND ( 1.69 Y201 ND ( 1.69 201 ND ( 1.69 11201
Carbon tetrachloride ND ( 1.86 )[200 ND ( 1.86 ) [20] ND ( 1.86 Y20 ND { 1.86 Y1200
Chlorobenzene ND ( 0.516 ) [20] ND ( 0.516 ) [20] ND ( 0.516 Y201 ND { 0.516 ) 201
Chlorcethane ND { 1.40 ) [20] ND ( 1.40 Y [20]1 ND ( 1.40 Y201 ND ¢ 1.40 Y207
Chloroform ND ( 1.42 ) [20] ND ¢ 1.42 ) [20] ND ( 1.42 ) [20] ND ¢ 1.42 )[201
Chloromethane ND ( 2.60 Y20 ND ( 2.60 )20 ND ( 2.60 y[20] ND ( 2.60 )[20]
Dibromochloromethane ND ( 0.938 ) [20] ND ( 0.938 )[201 ND { 0.938 Y201 ND ( 0.938 ) [20]
Dibromomethane ND ( 2.28 1[20] ND ( 2.28 ) [20] ND ( 2.28 Y201 ND ( 2.28 )20
Dichlorodifluoromethane ND ( 3.50 Y20 MD { 3.50 Y [20] ND ( 3.50 Y [20] ND ( 3.50 ) [20]
Ethylbenzene ND { 1.08 ) [20] ND (1.08 11201 ND (1.08 Y[20] ND ( 1.08 ) 1201
Hexachloro-1,3-butadiene ND ( 7.38 Y1201 ND ( 7.38 ) [20] ND ( 7.38 Y20 ND ( 7.38 ) 120]
Isopropylbenzene ND { 0.722 Y1201 ND ( 0.722 Y [20] ND ( 0.722 Y [20] ND ( 0.722 ) [201
Methylene chloride ND ( 1.58 y20 ND (1.58 )[201 ND ( 1.58 ) [20] ND ( 1.58 ) [20]
Naphthalene ND ( 2.24 y203 ND ( 2.24 10201 ND ( 2.24 ) [20] ND ( 2.24 Y201
Styrene ND ( 1.05 )20 ND ¢ 1.05 y1201 ND ¢ 1.05 ) [20] ND ( 1.05 ) [20]
Tetrachloroethene ND ( 2.18 ) [20] ND ( 2.18 )[20] ND ¢ 2.18 ) [201 ND { 2.18 ) [20]
Toluene ND ( 0.718 )[20] ND { 0.718 Y201 ND ( 0.718 Y1201 ND ( 0.718 ) [20]
Trichloroethene 9490 ( 4.94 yr100] 10600 { 4.94 Yoo 9360 ( 4.94 Y[100] 1740 ( 0.988 y[201

Compi led: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected WA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 9

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETAQS0 WJETAD61 WJETAOG2 WJETADS3
AFP4-SPH-GW19-0 AFP4-SPH-GW20-0 AFP4-SPH-GW21-0 AFP&-SPH-GW22-0
03-0CT-2000 03-0CT-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Trichlorof luoromethane ND (1.33 )[20] ND ( 1.33 )[20] ND ¢ 1.33 y[201 ND ¢ 1.33 ) [20]
Vinyl chloride ND (1.1 ) [201 ND C1.M ) [20] WD ¢ 1.1 ) [20] ND ( 1.11 ) [200
cis-1,2-Dichloroethene ND ( 0.874 Y201 1.98 ( 0.874 ) [201 ND ( 0.874 ) [20] ND ( 0.874 ) [20]
cis-1,3-Dichloropropene ND ( 0.972 ) [20] ND ¢ 0.972 ) [201 ND ( 0.972 ) [20] ND ( 0.972 Y1201
n-Butylbenzene ND { 1.52 Y1201 ND (1.52 ) [20] ND { 1.52 1[20] ND ( 1.52 Y1200
n-Propylbenzene ND ( 1.65 ) [20] ND ( 1.65 ) [20] ND ( 1.65 ) [20] ND { 1.65 ) [20]
o-Xylene ND { 0.722 ) [20] ND ( 0.722 Y201 ND ( 0.722 1 [20] ND ( 0.722 ) [20]
p-Xylene/m-Xylene ND 172 20 ND (1.72 ) [20] ND (1.72 ) [201 ND ( 1.72 ) [200
sec-Butylbenzene ND { 1.34 J[201 ND ( 1.34 ) [201 ND ( 1.34 ) [20) ND ( 1.34 ) [20]
tert-Butylbenzene ND ( 0.532 ) [20] ND ( 0.532 Y201 ND ( 0.532 )[20] ND ( 0.532 ) 201
trans-1,2-Dichloroethene ND (1.81 1201 ND (1.8 Y [20]1 ND (1.8 )20 ND ( 1.81 )[20]
trans-1,3-Dichloropropene ND ( 1.59 Y201 ND ( 1.59 ) [20] ND ( 1.59 Y [20] ND ( 1.59 )20

Compi led: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 10

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETAOGS WJETAD65 WJETADSG WJETAOGT
AFP4-SPH-GW23-0 AFP4-SPH-GW24-0 AFP4-SPH-GW25-0 AFP4-SPH-GW26-0
03-0CT-2000 03-0CT-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SW8260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ( 1.66 ) [20] ND { 1.66 )y [20] ND ({ 1.66 Y [20] ND ( 1.66 y[20]
1,1,1-Trichloroethane ND ( 0.366 ) [20] ND ( 0.366 Y [20] ND { 0.366 J[201 ND ( 0.366 )[201
1,1,2,2-Tetrachloroethane ND ¢ 1.55 )[201 ND € 1.55 ) [20] ND ¢ 1.55 y[20] ND ( 1.55 )[20]
1,1,2-Trichloroethane ND ( 2.66 11201 ND ( 2.66 ) [201 ND ( 2.66 ) [20] ND ( 2.66 ) [20]
1,1-Dichloroethane ND ( 0.832 ) [20] ND ( 0.832 y[201 ND ( 0.832 ) [201 ND ( 0.832 ) [20]
1,1-Dichloroethene ND ( 0.872 ) [20] ND ( 0.872 ) [201 ND ( 0.872 ) [20] ND ( 0.872 ) [20]
1,1-Dichloropropene ND ¢ 1.13 ) [20] ND ( 1.13 y[201 ND C1.13 Y [20] ND ¢ 1.13 )120]
1,2,3-Trichlorobenzene ND ( 5.26 Y [20] ND ( 5.26 ) [201] ND ( 5.26 Y201 ND ( 5.26 ) 201
1,2,3-Trichloropropane ND { 1.69 ) [20] ND ( 1.69 )[20] ND ( 1.69 Y201 ND ( 1.69 ) [201
1,2,4-Trichlorobenzene ND { 3.54 Y120 ND ( 3.5 ) [201 ND ( 3.54 Y201 ND ( 3.54 Y [201
1,2,4-Trimethylbenzene ND ( 0.956 ) [20] ND ( 0.956 ) [20] ND { 0.956 Y207 ND ( 0.956 2201
1,2-Dibromo-3-chloropropane ND ( 23.6 ) [20] ND ( 23.6 Y201 ND { 23.6 Y201 ND ( 23.6 11201
1,2-Dibromoethane ND ( 1.43 J 200 ND ( 1.43 ) [201 ND ( 1.43 )y [20] ND ( 1.43 ) [20]
1,2-Dichlorobenzene ND ( 0.976 )20 ND ( 0.976 )[20]1 ND ( 0.976 ) [20] ND ( 0.976 Y201
1,2-Dichloroethane ND ( 1.24 Y20 ND (1.24 )120] ND ( 1.24 ) [20]1 ND ( 1.24 ) [207
1,2-Dichloropropane ND ( 0.642 )20 ND ( 0.642 200 ND ( 0.642 320 ND ( 0.642 Y200
1,3,5-Trimethylbenzene ND ( 0.786 ) [20] ND ( 0.786 ) 201 ND ( 0.786 ) [20] ND { 0.786 ) [201]
1,3-Dichlorobenzene ND ( 0.934 )[20] ND { 0.934 y[201 ND ( 0.934 )[20] ND { 0.934 ) [20]
1,3-Dichloropropane ND ( 1.58 )[20] ND { 1.58 )[20] ND ¢ 1.58 ) [201 ND { 1.58 ) [20]
1,4-Dichlorobenzene ND ( 0.986 ) [20] ND { 0.986 )[20] ND ( 0.986 )[20]1 ND { 0.986 y2m
1-Chlorchexane ND { 1.77 ) [20] ND ¢ 1.77 )[20] ND ( 1.77 ) [20] ND ¢ 1.77 Y[20]
2,2-Dichloropropane ND ¢ 1.34 ) [20 ND ¢ 1.34 ) [20] ND ¢ 1.34 ) [20 ND ¢ 1.34 )20
2-Chlorotoluene ND ( 1.38 )[201 ND (1.38 )[20] ND ({1.38 ) [201 ND ( 1.38 y[20]
4-Chlorotoluene ND ( 1.58 ) [20] ND ( 1.58 ) [20] ND ¢ 1.58 ) [201 ND ( 1.58 Y [20]1

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADG4 WJETADE5 WJETADG6 WJETADGY
AFP&4-SPH-GW23-0 AFP4-SPH-GW24-0 AFP4-SPH-GW25-0 AFP4-SPH-GW26-0
03-0CT-2000 03-0CT-2000 03-0CT-2000 03-0CT-2000

PARAMETER

.............................................................................................................................................

SWB260B - Volatile Organic Carbons, cont. (ug/L)

4-Isopropyl toluene ND ( 1.06 ) [201] ND ( 1.06 )[20] ND ( 1.06 Y [20] ND ( 1.06 )[20]
Benzene ND (¢ 0.706 y[20] ND ( 0.706 (200 ND ( 0.706 y[20] ND ({ 0.706 ) [20]
Bromobenzene ND ( 1.60 y[20] ND ( 1.60 ) [20] ND ( 1.60 Y207 ND { 1.60 ) [200
Bromochloromethane ND ( 1.62 Y[20] ND { 1.62 Y201 ND ( 1.62 y[20] ND { 1.62 ) [20]
Bromodichloromethane ND { 1.13 )[20] ND { 1.13 y[201 ND ( 1.13 ) [20] ND ( 1.13 ) [20]
Bromoform ND ( 2.36 J 201 ND ( 2.36 y[20] ND ( 2.36 ) [20] ND ( 2.36 )[20]
Bromomethane (Methylbromide) ND ( 1.69 y[20] ND { 1.69 ) [20] ND ( 1.69 ) [20] ND ( 1.69 Y [20]
Carbon tetrachloride ND ( 1.86 ) [20] ND { 1.86 ¥[20] ND ( 1.86 11201 ND ( 1.86 Y1201
Chlorobenzene ND ( 0.516 ) [20] ND { 0.516 ) [20] ND ( 0.516 ) [201 ND (¢ 0.516 Y201
Chloroethane ND ( 1.40 ) [20] ND ( 1.40 Y [20] ND ( 1.40 )20 ND ( 1.40 1[20]
Chloroform ND ( 1.42 )[20] ND ( 1.42 ) [20] ND ( 1.42 ) [20]1 ND ( 1.42 Y [20]
Chloromethane ND ( 2.60 Y [20] ND ( 2.60 ) [20] ND { 2.60 Y [20]1 ND ( 2.60 1[20]
Dibromochloromethane ND ( 0.938 ) [20] ND ( 0.938 ) [20] ND ( 0.938 ) [201 ND ( 0.938 Y [20]
Dibromomethane ND ( 2.28 Y[20] ND ( 2.28 1200 ND ( 2.28 y[20] ND ( 2.28 ) [20]
Dichlorodifluoromethane ND ¢ 3.50 Y[20] ND ( 3.50 Y20 ND { 3.50 ) [20] ND { 3.50 ) [201
Ethylbenzene ND ( 1.08 ) [201] ND ( 1.08 J 201 ND ( 1.08 Y [20] ND ( 1.08 10201
Hexachloro-1,3-butadiene ND ( 7.38 Y [20] ND ( 7.38 ) [20] ND ( 7.38 ) [20]1 ND ( 7.38 ) [20]
Isopropylbenzene ND ( 0.722 )y [20] ND ( 0.722 ) [20] ND ( 0.722 )20 ND ( 0.722 ) [201
Methylene chloride ND ( 1.58 ) [20] ND ( 1.58 Y[20] ND ( 1.58 )[20] ND (1.58 )y [20]
Naphthalene ND ( 2.24 ) [20] ND ( 2.24 Y201 ND ( 2.24 ) 1201 ND ( 2.24 Y201
Styrene ND (1.05 ) [20] ND ( 1.05 y[201 ND ( 1.05 )[20] ND ¢ 1.05 ) [20]
Tetrachloroethene ND ( 2.18 Y1201 ND ( 2.18 ) [20] ND ( 2.18 )[201 8.30 ( 2.18 y[201
Toluene ND ( 0.718 )[20] ND ( 0.718 ) [20] ND ( 0.718 )[200 ND ¢ 0.718 y[201
Trichloroethene 677 ¢ 0.988 ) [20] 4120 ( 4.94 11007 6190 ( 4.94 Y1003 32700 ( 24.7 Y [500]

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE 1D
LOCATION 1D
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADGG WJETADGS WJETADGE WJETADGT
AFP4-SPH-GW23-0 AFP4-SPH-GW24-0 AFP4-SPH-GW25-0 AFP4-SPH-GW26-0
03-0CT-2000 03-0CT-2000 03-0CT-2000 03-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Trichlorof luoromethane ND (1.33 ) [20] ND (1.33 Y1201 ND ( 1.33 Y [20] ND ( 1.33 Y [20]
Vinyl chloride ND (1.1 1201 ND 1.1 Y201 ND ¢ 1.11 Y [20] ND (1.1 Y201
cis-1,2-Dichloroethene ND ( 0.874 1[20] ND ( 0.874 ) [20] 1.22 ( 0.874 Y [20] 2.61 ( 0.874 ) 1201
cis-1,3-Dichloropropene ND ( 0.972 1 20] ND ( 0.972 ) [20] ND ( 0.972 Y20 ND { 0.972 )20
n-Butylbenzene ND ( 1.52 1201 ND ( 1.52 ) [20] ND ( 1.52 )[20] ND { 1.52 ) [20]
n-Propylbenzene ND ( 1.65 Y201 ND ( 1.65 ) [20] ND ( 1.65 )20 ND  1.65 Y201
o-Xylene ND ¢ 0.722 Y201 ND ( 0.722 1 [20] ND ( 0.722 )20 ND ( 0.722 y[201
p-Xylene/m-Xylene ND ( 1.72 )[20] ND (1.72 1120] ND (1.72 )[200 ND (1.72 y[20]
sec-Butylbenzene ND ( 1.34 Y [20] ND ( 1.34 ) [20] ND ( 1.34 )[201 ND ( 1.34 y[20]
tert-Butylbenzene ND ( 0.532 Y [20] ND ( 0.532 ) [20] ND ¢ 0.532 )[201 ND ¢ 0.532 ) [20]
trans-1,2-Dichloroethene ND ¢ 1.81 Y201 ND ( 1.8 ) [20] ND ¢ 1.81 )[20] ND ( 1.8 ) [20]
trans-1,3-Dichloropropene ND ( 1.59 Y201 ND ( 1.59 Y1200 ND ¢ 1.59 ) [20] ND ( 1.59 y[20]

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Mot Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADGT WJETAQGL WJETAOS3 WJETADG5
AFP4L-SPH-GW26-1 Dup of AFP4-SPH-GW27-0 AFP4-SPH-GW28-0 AFP4-SPH-GW29-0
AFP4-SPH-GW26-0
03-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000
PARAMETER
SWB260B - Volatile Organic Carbons (ug/L)
1,1,1,2-Tetrachloroethane ND ( 1.66 Y201 ND ( 2.22 ) [20] ND ( 0.1M 11 ND { 2.22 ) [20]
1,1,1-Trichloroethane ND ( 0.366 ) [20] ND ( 3.38 )[20] WD ( 0.169 Y[ ND ( 3.38 ) [20]
1,1,2,2-Tetrachloroethane ND € 1.55 ) [20] ND C1.7% )[20] ND ( 0.0870 (M ND ( 1.74 ) [201
1,1,2-Trichloroethane ND ( 2.66 Y201 ND ( 1.64 ) [201 ND ¢ 0.0821 (1 ND { 1.64 ) [201
1,1-Dichloroethane ND ( 0.832 ) [20] ND ( 2.48 ) [20] ND ( 0.124 Y[ ND ( 2.48 Y201
1,1-Dichloroethens ND ( 0.872 Y [20]1 ND ( 2.44 201 ND (¢ 0.122 Y[11 ND ( 2.44 ) [20]
1,1-Dichloropropene ND { 1.13 Y1201 ND (1.99 11201 ND { 0.0994 )[1] ND { 1.99 ) [20]
1,2,3-Trichlorobenzene ND ( 5.26 Y201 ND ( 11.0 ) [20]1 ND ( 0.551 Y11 ND ( 11.0 ) [20]
1,2,3-Trichloropropane ND € 1.69 ) [201 ND { 5.76 (20 ND €0.288 )1 ND (5.76 ) [20]
1,2,4-Trichlorobenzene ND ( 3.54 ) [20] ND ( 2.70 ) [20] ND ( 0.135 1 ND ( 2.70 ) (201
1,2,4-Trimethylbenzene ND ( 0.956 Y1201 ND ( 2.48 Y [20] ND ( 0.124 ¥y ND ( 2.48 )020]
1,2-Dibromo-3-chloropropane ND ( 23.6 y201 ND ( 11.0 ) [20] ND ( 0.548 ym ND ¢ 1.0 ) [20]
1,2-Dibromoethane ND ( 1.43 11201 ND ( 2.74 Y [201 ND ( 0.137 i ND { 2.7% )20
1,2-Dichlorobenzene ND ( 0.976 201 ND (1.93 ) [20] ND ( 0.0965 Y1 ND ( 1.93 Y20
1,2-Dichloroethane ND (1.24 ) [20] ND ( 2.04 ) [201 ND ( 0.102 yn ND ( 2.04 ) [20]
1,2-Dichloropropane ND ( 0.642 ) [20] ND (1.74 10201 ND ( 0.0859 [ ND ( 1.74 )[201
1,3,5-Trimethylbenzene ND ( 0.786 y[201] ND (1.81 200 ND ( 0.0905 Y[ ND ¢ 1.81 ) [20]
1,3-Dichlorobenzene ND ( 0.934 y[20] ND ( 1.69 200 ND ( 0.0846 )[11 ND { 1.69 ) [20]
1,3-Dichloropropane ND ( 1.58 Y [20] ND { 2.70 ) [20] ND ( 0.135 ym ND ( 2.70 1201
1,4-Dichlorobenzene ND { 0.986 Y201 ND { 3.00 y[20] ND ( 0.150 1 ND ( 3.00 1201
1-Chlorohexane ND ( 1.77 ¥ [20] ND { 1.88 y[20] ND ( 0.0938 )1 ND ( 1.88 Y201
2,2-Dichloropropane ND « 1.34 ) [20] ND { 3.20 y[20 ND ( 0.160 m ND ( 3.20 1[20]
2-Chlorotoluene ND ( 1.38 ) [20] ND { 3.56 Y20 ND ( 0.178 ym ND ( 3.56 Y[20]
&-Chlorotoluene ND ¢ 1.58 Y201 ND ( 1.95 y[20] ND ( 0.0974 ([T ND ( 1.95 Y [20]

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETA067 WJETA0G4 WJETAD63 WJETAO65
AFP4-SPH-GW26-1 Dup of AFP4-SPH-GW27-0 AFP4-SPH-GW28-0 AFP4-SPH-GW29-0
AFP4-SPH-GW26-0
03-0CT-2000 19-0CT-2000 19-0CT- 2000 19-0CT-2000

PARAMETER

SW8260B - Volatile Organic Carbons, cont. (ug/L)

4-1sopropyl toluene ND ( 1.06 ) [20] ND ( 2.30 )20 ND ( 0.115 1 ND ( 2.30 Y201
Benzene ND ( 0.706 1120] ND (1.28 Y1201 ND C 0.0641 )IM] ND (1.28 Y20
Bromobenzene ND ( 1.60 Y201 ND ( 2.00 ) [20] ND ( 0.0998 13 ND ( 2.00 ) [20]
Bromochloromethane ND ( 1.62 ) [20] ND ( 2.62 ) [20] ND (¢ 0.131 y[1l ND ( 2.62 ) [20]
Bromodichloromethane ND { 1.13 ) [201 ND ( 2.36 ) [20] 0.966 ( 0.118 Y1l ND ( 2.36 )[20]
Bromoform ND { 2.36 ) [201 ND ( 3.40 ) [201 ND ¢ 0.170 ym ND ( 3.40 31201
Bromomethane (Methylbromide) ND ( 1.69 Y201 ND (3.98 ) [201 ND ( 0.199 ¥ ND ( 3.98 ) [20]
Carbon tetrachloride ND ( 1.86 1207 ND ( 1.30 ) [200 ND ( 0.0652 [N ND ( 1.30 ) [20]
Chlorobenzene ND ( 0.516 )20 ND (1.68 ) [20] ND ( 0.0842 [N ND ( 1.68 Y201
Chloroethane ND ( 1.40 )[20]1 ND (1.8 Y201 ND ( 0.0925 [N ND (1.85 Y201
Chloroform ND ( 1.42 Y20 ND (1.79 ) 201 2.87 ( 0.0896 )[MN ND (1.79 Y201
Chloromethane ND ( 2.60 )[20] ND ( 2.54 )[20] ND ( 0.127 m ND ( 2.54 Y201
Dibromochloromethane ND ( 0.938 ) [20] ND ( 2.80 ) [201 ND ( 0.140 m ND ( 2.80 Y201
Dibromomethane ND ( 2.28 ) [201 KD ( 2.96 )[201 ND ( 0.148 1 ND ( 2.96 Y [20]
Dichlorodif luoromethane ND { 3.50 Y20 ND ( 4.74 Y201 ND ( 0.237 )11 ND ( 4.74 ) [20]
Ethylbenzene ND ( 1.08 )[20] ND ( 2.72 Y201 ND ( 0.136 Y11 ND ( 2.72 ¥ [20]
Hexachloro-1,3-butadiene ND ( 7.38 ) [20] ND ( 6.62 )[20] ND ¢ 0.331 Y1 ND ( 6.62 Y201
Isopropylbenzene ND ( 0.722 )[20) ND ( 1.86 )[20] ND € 0.0931 )[M) ND ( 1.86 20
Methylene chloride ND ( 1.58 )[20] ND ( 2.52 ) [20] ND ( 0.126 )11 ND ( 2.52 Y1201
Naphthalene ND ( 2.24 ) [20] ND ( 1.60 1201 ND ( 0.0801 1M ND ( 1.60 Y[20]
Styrene ND ( 1.05 Y[20] ND (1.95 ) [20] ND ¢ 0.0977 Y1 ND ( 1.95 ) [20]
Tetrachloroethene 4.90 ( 2.18 Y[20] ND ( 2.88 ) [20] ND ( 0.144 ym ND ( 2.88 ) [20]
Toluene ND ( 0.718 Y [20] ND (1.27 Y [20] ND ( 0.0637 [N ND { 1.27 ) [20]
Trichloroethene 17500 { 24.7 Y [5001 425 ( 2.7T4 ) [201 10.3 ( 0.137 Y1 1060 ( 2.74 Y [20]

Compi led: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADGY WJETADSL WJETADG3 WJETADSS
AFP4-SPH-GW26-1 Dup of AFP4-SPH-GW27-0 AFP4-SPH-GW28-0 AFPL-SPH-GW29-0
AFP4-SPH-GW26-0
03-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbens, cont. (ug/L)

Trichlorof luoromethane ND ¢ 1.33 ) [20] ND ( 2.12 200 ND { 0.106 Y1l ND ( 2.12 Y [20]
Vinyl chloride ND (1.1 )[20] ND ( 2.28 J[20]1 ND ( 0.114 Y11 ND ( 2.28 y[20]
cis-1,2-Dichloroethene 1.40 ( 0.874 )[20] ND ( 2.24 )[201 ND ( 0.112 Yy ND ( 2.24 ) [20]
cis-1,3-Dichloropropene ND ( 0.972 ) [20] ND ( 1.64 )[20] ND ( 0.0818 )11 ND ( 1.64 )y [20]
n-Butylbenzene ND (152 ) [20] ND ( 2.04 ) [20] ND ( 0.102 Y[ ND ( 2.04 y[20]
n-Propylbenzene ND ( 1.65 ) [20) ND ( 2.80 ) [20] ND ( 0.140 Y1 ND ( 2.80 ) 201
o-Xylene ND ( 0.722 Y20 ND { 1.69 ) [20] ND ( 0.0844 )HI11 ND ( 1.69 11201
p-Xylene/m-Xylene ND (1.72 ) [20] ND { 3.34 ) (201 ND ( 0.167 Yy ND ( 3.34 ) 201
sec-Butylbenzene ND ( 1.34 ) [200 ND { 2.10 )[20] ND ( 0.105 Y11 ND ( 2.10 ) [201
tert-Butylbenzene ND ( 0.532 ) [20] ND ( 1.82 ) [20] ND ¢ 0.0911 >[N ND (1.82 ) 1201
trans-1,2-Dichloroethene ND (1.8 ) [201 ND ( 2.38 )[20] ND ¢ 0.119 ) ND ( 2.38 ) [201]
trans-1,3-Dichloropropene ND ( 1.59 Y[20) ND ( 1.82 Y201 ND ( 0.0908 )1 ND ( 1.82 Y1201

Compiled: 05/10/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181 Bldg181
WJETADGS WJETAQ59 WJETAOS2 WJETAOS0
AFP4-SPH-GW30-0 AFP4-SPH-GW31-0 AFP4-SPH-GW32-0 AFP4-SPH-GW33-0
19-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000
PARAMETER
SW8260B - Volatile Organic Carbons (ug/L)
1,1,1,2-Tetrachloroethane ND ( 5.55 Y501 ND ( 22.2 ) [200] ND (1.1 y[10] ND ( 22.2 112001
1,1, 1-Trichloroethane ND ( B.45 ) (501 ND ( 33.8 Y2001 ND ( 1.69 Y101 ND ( 33.8 ) [2001
1,1,2,2-Tetrachloroethane ND ( 4.35 ) [50] ND ( 17.4 ) [200] ND ( 0.870 10 ND ( 17.4 ) [2001
1,1,2-Trichloroethane ND ( 4.10 11501 ND ( 16.4 ) [200] ND ( 0.821 10 ND ( 16.4 ) [200]
1,1-Dichloroethane ND ( 6.20 ) I50] ND ( 24.8 ) [2001 ND ( 1.24 Y101 ND ( 24,8 ) [200]
1,1-Dichloroethene ND ( 6.10 11501 ND ( 24.4 ) [200] ND ( 1.22 y[101 ND ( 24.4 ) [2001
1,1-Dichloropropene ND ( 4.97 11501 ND ( 19.9 ) [200] ND ( 0.994 110 ND ( 19.9 ) [2007
1,2,3-Trichlorobenzene ND ( 27.6 ) [50] ND ( 110 ) (2001 ND ¢ 5.51 Y103 ND ¢ 110 ) [200]
1,2,3-Trichloropropane ND ( 14.4 Y (500 ND ( 57.6 ) [2001 ND ( 2.88 Y101 ND ( 57.6 ) [2001
1,2,4-Trichlorobenzene ND { 6.75 Y500 ND ( 27.0 ) [200] ND (1.35 Y[10] ND ( 27.0 ) [2001
1,2,4-Trimethylbenzene ND ( 6.20 11501 ND ( 24.8 Y2000 ND ( 1.24 Y101 ND ( 24.8 ) [2001
1,2-Dibromo-3-chloropropane ND ( 27.4 )50 ND ( 110 ) [2000 ND { 5.48 Y103 ND ( 10 ) [200]
1,2-Dibromoethane ND ( 6.85 )50 ND ( 27.4 ) [200] ND ( 1.37 ) [10] ND ( 27.4 ) [2001
1,2-Dichlorobenzene ND ( 4.82 Y501 ND ( 19.3 ) [200] ND ( 0.965 Y101 ND ( 19.3 Y [200]
1,2-Dichloroethane ND (5.10 ) 501 ND ( 20.4 ) [200] ND (1.02 )[10] ND ( 20.4 Yy [200]1
1,2-Dichloropropane ND ( 4.34 ) (501 ND ( 17.4 ) [200] ND ( 0.869 10101 ND ( 17.4 ) [200]
1,3,5-Trimethylbenzene ND ( 4.52 )[501 ND { 18.1 ) [2001 ND ( 0.905 Yo ND ( 18.1 ) [200]
1,3-Dichlorobenzene ND { 4.23 }I50] ND { 16.9 Y2001 ND ( 0.846 10101 ND { 16.9 ) [200]
1,3-Dichloropropane ND { 6.75 Y501 ND { 27.0 ) [2001 ND ¢ 1.35 y0101 ND { 27.0 ) [2001
1,4-Dichlorobenzene ND ( 7.50 ) [50] ND { 30.0 ) [200] ND ( 1.50 Y0101 ND ( 30.0 ) [200]
1-Chlorohexane ND ( 4.69 Y1507 ND ( 18.8 ) [200] ND ¢ 0.938 101 ND ( 18.8 ) [200]
2,2-Dichloropropane ND ( 8.00 )[50] ND ( 32.0 ) [200] ND ( 1.60 Y0107 ND ( 32.0 Y [200]
2-Chlorotoluene ND ( 8.90 )[50] ND ( 35.6 ) [200] ND (1.78 1101 ND ( 35.6 ) [200]
4-Chlorotoluene ND ( 4.87 1501 ND ( 19.5 ) [2001 ND ( 0.974 )10 ND { 19.5 ) [200]

Compiled: 05/10/01 Q)

= Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable
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SITE 1D

LOCATION ID

SAMPLE 1D

DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WIETAD6E WJETADSY WJETAD&2 WJETADS0
AFP4-SPH-GW30-0 AFP4-SPH-GW31-0 AFP4-SPH-GW32-0 AFP4-SPH-GW33-0
19-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000

PARAMETER
SWB260B - Volatile Organic Carbons, cont. (ug/L)
4-1sopropyl toluene ND { 5.75 )[50] ND ( 23.0 ) [200]1 ND { 1.15 10101 ND { 23.0 ) [200]
Benzene ND { 3.20 Y1501 ND (12.8 ) [200] ND { 0.641 Y1101 ND { 12.8 ) [200]
Bromobenzene ND ( 4.99 Y501 ND ( 20.0 ) [200] ND { 0.998 Y101 ND { 20.0 ) [200]
Bromoch loromethane ND ( 6.55 Y [50] ND ( 26.2 ) [200]1 ND (1.3 Y101 ND { 26.2 ) [200]
Bromodichloromethane ND { 5.90 Y1507 ND ( 23.6 ) [200] ND ( 1.18 Y101 ND { 23.6 ) [200]
Bromoform ND ( 8.50 ) [50]1 ND ( 34.0 ) [2001 ND ¢ 1.70 110 ND ( 34.0 ) [200]
Bromomethane (Methylbromide) ND ( 9.95 ) [501 ND { 39.8 ) [200] ND (1.99 y10) ND ( 39.8 ) [200]
Carbon tetrachloride ND ( 3.26 21501 ND ( 13.0 ) [200] ND ( 0.652 Y[10) ND { 13.0 ) [200]
Chloraobenzene ND ( 4.21 21501 ND ( 16.8 ) [200] ND ( 0.842 Y10 ND ( 16.8 ) [200]
Chloroethane ND ( 4.62 ) [501 ND ( 18.5 Y [2000 ND ( 0.925 y[10] ND ( 18.5 ) [200]
Chloroform ND ( 4.48 Y500 ND ( 17.9 ) [200]1 ND ( 0.896 Y10 ND ( 17.9 )[200]
Chloremethane ND ( 6.35 Y501 ND ( 25.4 ) [200] ND (1.27 Y[10] ND { 25.4 ) [200]
Dibromochloromethane ND ( 7.00 Y [50] ND ( 28.0 J[200] ND ( 1.40 y[10] ND { 28.0 )[2007
Dibromomethane ND ( 7.40 Y [50] ND ( 29.6 ) (2007 ND ( 1.48 }[ﬂj] ND ( 29.6 ) [200]
Dichlorodifluoromethane ND ( 11.8 Y [50] ND ( 47.4 1[200] ND ( 2.37 y[10] ND ( 47.4 1[200]
Ethylbenzene ND ({ 6.80 ) [50] ND { 27.2 ) [200] ND ( 1.36 Yo ND ( 27.2 1 [200]1
Hexachloro-1,3-butadiene ND ( 16.6 ) [50] ND { 66.2 ) [200] ND (3.3 0100 ND ( 66.2 Y [200]
Isopropylbenzene ND ( 4.66 ) [50] ND { 18.6 ) [200] ND ( 0.931 )10 ND ( 18.6 1[2001
Methylene chloride 17.9 ( 6.30 Y501 ND { 25.2 y[200] ND ( 1.26 Y10 ND ( 25.2 ) [200]
Naphthalene ND ( 4.00 ) [50] ND ( 16.0 y[200] ND ( 0.801 10 ND ( 16.0 ) [200]
Styrene ND ( 4.88 ) [50] ND ( 19.5 ¥ [200] ND ( 0.977 Yo ND { 19.5 ) [200]
Tetrachloroethene ND ( 7.20 YI[50) ND ( 28.8 ) [200] ND ( 1.44 )10 ND ( 28.8 ) [200]
Toluene ND ( 3.18 Y501 ND ( 12.7 ) [2001 ND ( 0.637 Y101 ND ( 12.7 ) [200]
Trichloroethene 3220 ( 6.85 Y [50] 6780 ( 27.4 )[200) 206 { 1.37 11101 5870 ( 27.4 ) [200]

Compiled: 05/10/01 0

= Detection Limit

[1 = Dilution Factor

ND = Mot Detected

NA = Not Applicable



TABLE 2 RESULTS OF ORGAMIC AMALYSES FOR WATER SAMPLES, AFP4 SPH2 Page: 18

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADSS WJETAOD59 WJETADG2 WJETAOG0
AFP4L-SPH-GW30-0 AFP4-SPH-GW31-0 AFP4-SPH-GW32-0 AFP4-SPH-GW33-0
19-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Trichlorofluoromethane ND ( 5.30 11501 ND ( 21.2 ) [200] ND ( 1.06 10 ND ( 21.2 ) [200]
Vinyl chloride ND ( 5.70 Y1501 ND ( 22.8 ) [200] ND ( 1.% Y101 ND ( 22.8 ) [200]
cis-1,2-Dichloroethene ND { 5.60 ) [50] ND ( 22.4 ) [200] ND (¢ 1.12 Y101 ND ( 22.4 ) [2001
cis-1,3-Dichloropropene ND ( 4.09 ) [501 ND ¢ 16.4 ) [200] ND ( 0.818  )[10) ND ¢ 16.4 ) [200]
n-Butylbenzene ND ( 5.10 Y501 ND ( 20.4 ) [2001 KD ( 1.02 YI10] ND ( 20.4 ) [2001
n-Propylbenzene ND { 7.00 ) [50] ND ( 28.0 Y2000 ND ( 1.40 Y10 ND ( 28.0 ) [2001
o-Xylene ND ( 4.22 ) I501 ND ( 16.9 ) (2001 ND { 0.844 Y101 ND ( 16.9 ) [200]
p-Xylene/m-Xylene ND ( B.35 1050 ND ( 33.4 ) [200] ND { 1.67 10 ND ( 33.4 )[200]
sec-Butylbenzene ND ( 5.25 )[50] ND ( 21.0 112007 ND ( 1.05 Y101 ND ( 21.0 Y [200]
tert-Butylbenzene ND ( 4.56 ) [50] ND ( 18.2 ) (2001 ND ( 0.911 Yol ND { 18.2 ) [200]
trans-1,2-Dichloroethene ND ( 5.95 Y [50] ND ( 23.8 ) [200] ND ( 1.19 Y0101 ND ( 23.8 ) [200]
trans-1,3-Dichloropropene ND ( 4.54 YI50] ND ( 18.2 ) [200] ND ( 0.908 10101 ND ( 18.2 ¥ [2001

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADS1 WJETADGT WJETAQ58 WJETAD58
AFP4-SPH-GW34-0 AFP4&-SPH-GW35-0 AFP4-SPH-GW36-0 AFP4-SPH-GW36-1 Dup of
AFP4-SPH-GW36-0
19-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000

PARAMETER

.............................................................................................................................................

SWB260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ¢ 111 301007 ND ( 2.22 Y201 ND ¢ 1.1 Y010 ND ¢ 1.11 Y10
1,1,1-Trichloroethane ND ( 16.9 ) [100] ND ( 3.38 ) [20] ND ( 1.69 Y10 ND ( 1.69 yrm
1,1,2,2-Tetrachlorcethane ND ( 8.70 y100] ND ( 1.74 Y [20] ND ( 0.870 Yo ND ( 0.870 Y10
1,1,2-Trichloroethane ND ( 8.21 y[1001 ND ( 1.64 J[20 ND ( 0.821 Y[10] ND ( 0.821 Yo
1,1-Dichloroethane ND ( 12.4 Y100 ND ( 2.48 )[20] ND ( 1.24 YO0 ND ( 1.24 Y10
1,1-Dichloroethene ND { 12.2 Yoo ND ( 2.44 y[20) ND (1.22 Y101 ND ( 1.22 Yo
1,1-Dichloropropene ND ( 9.94 y[1ool ND { 1.99 ) [20] ND ( 0.994 ) [10] ND ( 0.994 1010]
1,2,3-Trichlorobenzene ND ( 55.1 Y[100] ND { 11.0 1201 ND ( 5.51 o ND ( 5.51 Y0101
1,2,3-Trichloropropane ND ( 28.8 y[100) ND { 5.76 y[20] ND ( 2.88 Yo ND ( 2.88 Y0107
1,2,4-Trichlorobenzene ND C15.5 01007 ND ( 2.70 ) [201 ND ( 1.35 Y101 ND ( 1.35 Y101
1,2,4-Trimethylbenzene ND ( 12.4 Y[100] ND ( 2.48 1 [20] ND ( 1.24 10101 ND ( 1.24 )10
1,2-Dibromo-3-chloropropane ND ( 54.8 Y [100] ND ( 11.0 201 ND ( 5.48 1110] ND { 5.48 101
1,2-Dibromoethane ND ( 13.7 y[100] ND ( 2.74 Y [20] ND ( 1.37 2101 ND (1.37 Y0101
1,2-Dichlorobenzene ND ( 9.65 Y1001 ND ( 1.93 Y201 ND ( 0.965 Y101 ND { 0.965 30101
1,2-Dichloroethane ND ( 10.2 Y1001 ND { 2.04 Y[20] ND ( 1.02 Y103 ND (1.02 3107
1,2-Dichloropropane ND ( 8.69 y[100]1 ND ( 1.74 Y [20] ND ( 0.869 2010 ND ( 0.859 101
1,3,5-Trimethylbenzene ND ( 9.05 1010031 ND (¢ 1.81 Y[20] ND ( 0.905 0101 ND ( 0.905 y101
1,3-Dichleorobenzene ND ( 8.46 Y1003 ND ( 1.69 Y [20] ND ( 0.846 Y103 ND ( 0.848 Y[10]1
1,3-Dichloropropane ND ( 13.5 yr1001 ND ( 2.70 Y [201 ND ( 1.35 oo ND { 1.35 20107
1,4-Dichlorobenzene ND ( 15.0 ) [100] ND ( 3.00 ) [201 ND ( 1.50 Y0101 ND { 1.50 Y103
1-Chlorchexane ND ( 9.38 ) [100] ND (1.88 ) [201 ND ( 0.938 Y107 ND ( 0.938 10
2,2-Dichloropropane ND { 16.0 )[1001 ND ( 3.20 ) [20] ND ¢ 1.60 Y101 ND ¢ 1.60 (101
2-Chlorotoluene ND { 17.8 Y1007 ND { 3.56 ) [20] ND (1.78 Y10 ND (1.78 Y101
4-Chlorotoluene ND ¢ 9.74 y1100] ND € 1.95 3 [20] ND € 0.974  )[10] ND ¢ 0.974 )rio

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE 1D

LOCATION ID

SAMPLE ID

DATE SAMPLED

Bldg181 Bldgi81 Bldg181 Bldg181
WJETADS1 WJETADST? WJETAO58 WJETAOS8
AFP4-SPH-GW34-0 AFP4-SPH-GW35-0 AFP4-SPH-GW36-0 AFP4-SPH-GW36-1 Dup of
AFP4&-SPH-GW36-0
19-0CT-2000 19-0CT-2000 19-0CT-2000 19-0CT-2000

PARAMETER
SwW8260B - Volatile Organic Carbons, cont. (ug/L)
4-1sopropyl toluene ND ( 11.5 Y0100] ND ( 2.30 Y20 ND ( 1.15 Y[10] ND ( 1.15 110
Benzene ND ( 6.41 1001 ND (1.28 ) [20] ND ( 0.641 Y107 ND ( 0.641 Y101
Bromobenzene ND ( 9.98 1001 ND ( 2.00 ) [20] ND ( 0.998 Y [10] ND ( 0.998 Y010]
Bromochloromethane ND ( 13.1 Jr1007 ND ( 2.62 y[20] ND ( 1.31 Y101 ND ( 1.31 Y101
Bromodichloromethane ND ( 11.8 Y[1007 ND ( 2.36 10201 ND (1.18 Y101 ND (1.18 Y101
Bromoform ND ( 17.0 )[100] ND ( 3.40 J[201 ND ¢ 1.70 ool ND ( 1.70 Y10
Bromomethane (Methylbromide) ND { 19.9 )[100] ND { 3.98 ) [20] ND ¢ 1.99 Y101 ND { 1.99 210
Carbon tetrachloride ND ( 6.52 y[1o0] ND { 1.30 )[20] ND ( 0.652 10101 ND { 0.652 Y10
Chlorobenzene ND ( 8.42 )[1007 ND { 1.68 Y[20] ND ( 0.842 )[101 ND ( 0.842 2101
Chlorcethane ND ( 9.25 yr100] ND { 1.85 )[20] ND ( 0.925 y[10] ND { 0.925 y1m
Chloroform ND ( 8.96 Y1001 ND ( 1.79 ) [20] ND { 0.896 Y101 ND ( 0.896 yim
Chloromethane ND (12.7 y1100] ND ( 2.54 ) [20] ND 1.27 Y101 ND (1.27 Y10
Dibromochloromethane ND ( 14.0 01007 ND ( 2.80 ) [20] ND ( 1.40 ) 010] ND ( 1.40 Y101
Dibromomethane ND ( 14.8 )[100] ND ( 2.96 ) [20] ND ( 1.48 0100 ND ( 1.48 Y107
Dichloredifluoromethane ND ( 23.7 Y1007 ND ( 4.74 ) [20] ND ( 2.37 Y10 ND { 2.37 Y101
Ethylbenzene ND { 13.6 Y [100] ND ( 2.72 11201 ND ( 1.36 1o ND ( 1.36 10
Hexachloro-1,3-butadiene ND ( 33.1 Y [100] ND ( 6.62 ) [20] ND (3.3 1o ND ( 3.31 Y1101
Isopropylbenzene ND ( 9.31 J0100] ND ( 1.86 11201 ND ( 0.931 Yo ND ¢ 0.931 Y[10]
Methylene chloride 21.5 ( 12.6 Y1007 6.40 B (2.52 ) [20] ND (1.26 Y0101 ND ( 1.26 Y101
Naphthalene ND ( 8.01 Y1007 ND ( 1.60 Y20 ND ( 0.801 3101 ND ( 0.801 Y[10]
Styrene ND ( 9.77 Y1007 ND ( 1.95 y20é ND ( 0.977 Y10 ND ( 0.977 Y101
Tetrachloroethene ND ( 146.4 ) [100] ND { 2.88 ) [20] ND ( 1.44 Y0101 KD ( 1.44 Y101
Toluene ND ( 6.37 y[1001 ND {1.27 y[20] ND ( 0.637 Y0107 ND { 0.637 JL101
Trichloreethene 7170 ¢ 13.7 y1100] 553 ( 2.74 y[20] 298 { 1.37 Y0101 299 ¢ 1.37 )I10]

Compiled: 05/10/01

() = Detection Limit

[1 = Dilution Factor ND = Not Detected MA = Not Applicable
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RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2
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PARAMETER
SWB260B - Volatile Organic Carbons
Trichlorofluoromethane
Vinyl chloride
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
n-Butylbenzene
n-Propylbenzene

o-Xylene
p-Xylene/m-Xylene
sec-Butylbenzene
tert-Butylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Bldg181
WIETAOS1
AFP4-SPH-GW34-0

19-0CT-2000
, cont. (ug/L)
ND ( 10.6 ) [1001
ND ( 11.4 )[100]
ND ( 11.2 10100]
ND { 8.18 y[100]
ND { 10.2 101001
ND { 14.0 Y1007
ND ( B.44 311001
ND ( 16.7 201001
ND ( 10.5 ) 1100])
ND (9.1 yr1om
ND ( 11.9 y01001
ND ( 9.08 01001

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181
WJETADST
AFP4-SPH-GW35-0

19-0CT-2000
ND ( 2.12 ) [20]
ND ( 2.28 ) [20]
ND ( 2.24 1201
ND ( 1.64 ) [201
ND ( 2.04 ) [20]
ND ( 2.80 ) [20]1
ND ( 1.69 )[20]1
ND ( 3.34 ) [20]
ND ( 2.10 )[20]
ND ¢ 1.82 )[201
ND ( 2.38 ) [201
ND (1.82 y[201

Bldg181
WJETAD58
AFP4-SPH-GW36-0

19-0CT-2000
ND ¢ 1.06 Y101
ND ¢ 1.14 10101
ND { 1.12 )[101
MD ( 0.818 Y1101
ND { 1.02 Y1101
ND ( 1.40 ) [101
ND ( 0.844 Y101
ND ( 1.67 Y101
ND ( 1.05 Y101
ND (¢ 0.91 y010]
ND (1.19 Y101
ND ( 0.908 Y101

Bldg181
WJETAOS8
AFP4-SPH-GW36-1 Dup of
AFP4-SPH-GW36-0

19-0CT-2000
ND ( 1.06 Y101
ND ( 1.14 Y1101
ND ( 1.12 Yo
ND { 0.818 10
ND ( 1.02 )10
ND ( 1.40 pislu]
ND ( 0.844 0101
ND ( 1.67 ym
ND { 1.05 o1
ND ( 0.911 101
ND ( 1.19 Y0
ND ( 0.908 Y101

Compi led: 05/10/01 0

= Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 1

SITE ID

LOCATION ID

SAMPLE ID

DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADG3 WJETADGZ WJETADSS WJETAOSGE
AFP4-SPH-GW3T-0 AFP4-SPH-GW38-0 AFP4-SPH-GW39-3 AFP4-SPH-GWA0-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 0%-NOV-2000

PARAMETER
E415.1 - Volatile Organic Carbon (mg/L)
Total organic carbon 9.90 ( 0.0284 Y[ 8.18 ( 0.0284 y[11 24 .1 ( 0.142 Y[5] 13.5 ( 0.142 )I5]
SWB260B - Volatile Organic Carbons (ug/L)
1,1,1,2-Tetrachloroethane ND ( 2.22 Y1201 ND ( 8.31 Y[100] ND C 0.111 1N ND ¢ 0.555 Y51
1,1,1-Trichloroethane ND ( 3.38 ) [20] ND (1.83 1007 ND ( 0.169 1 ND ( 0.845 YI5]
1,1,2,2-Tetrachloroethane ND ( 1.74% )[201 ND ( 7.74 )[100] ND ( 0.0870 )IN ND ( 0.435 )51
1,1,2-Trichloroethane ND (1.64 ) [20] ND ¢ 13.3 ) [1001 ND ( 0.0821 Yyl ND ( 0.410 YI5]
1,1-Dichloroethane ND ( 2.48 ) [20] ND { 4.16 ) [100] ND ( 0.124 Y1 ND { 0.620 351
1,1-Dichloroethene ND ( 2.44 Y [20] ND ( 4.36 y[100] ND ( 0.122 a1l ND ( 0.610 )51
1,1-Dichloropropene ND { 1.99 ) [201 ND ( 5.63 ) [100] ND ( 0.0994 >[1] ND ( 0.497 )51
1,2,3-Trichlorobenzene ND { 1.0 )20 ND ( 26.3 J[100] ND ( 0.551 Yy ND ( 2.76 )51
1,2,3-Trichloropropane ND ( 5.76 y[20m ND ( 8.43 11001 ND ( 0.288 [ ND ( 1.44 V(5]
1,2,4-Trichlorobenzene ND ( 2.70 20 ND ¢ 17.7 )[1007 ND ¢ 0.135 1011 ND { 0.675 )51
1,2,4-Trimethylbenzene ND ( 2.48 Y201 ND { 4.78 )[100] ND ¢ 0.124 1] ND { 0.5620 Y51
1,2-Dibromo-3-chloropropane ND ( 11.0 ) [201 ND { 118 )100] ND ( 0.548 M1 ND ( 2.74 Y51
1,2-Dibromoethane ND { 2.74 )[20] ND { 7.13 Y1001 ND ¢ 0.137 Y11 ND ( 0.685 Y51
1,2-Dichlorobenzene ND 1.93 ) [201 ND ( 4.88 Yoo ND € 0.0965 )I[1] ND ( 0.482 )[5]
1,2-Dichloroethane ND { 2.04 ) [20] ND ( 6.19 yr1oo ND ( 0.102 )11 ND ¢ 0.570 Y [5]
1,2-Dichloropropane ND (1.7 ) 1201 ND ( 3.21 y[1001 ND ( 0.0869 )I[11 ND ( 0.434 ) [5]
1,3,5-Trimethylbenzene ND ¢ 1.81 )[20] ND ( 3.93 ) [100] ND ¢ 0.0905 (1N ND ( 0.452 )53
1,3-Dichlorobenzene ND ( 1.69 Y201 ND ( 467 ) 0100] ND ( 0.0846 AN ND ( 0.423 Y51
1,3-Dichloropropane ND ¢ 2.70 )[20 ND ( 7.89 ) (1001 ND € 0.135 )11 ND € 0.675  )[5]
1,4-Dichlorobenzene ND ( 3.00 Y[20] ND ( 4.93 Y1003 ND ( 0.150 X ND (¢ 0.750 )I5]
1-Chlorohexane ND ¢ 1.88 Y1201 ND ( 8.85 311001 ND ( 0.0938 (11 ND ( 0.469 ) [51

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 2
SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
Bldg181 Bldg181 Bldg181 Bldg181
WJETAD63 WJETADG2 WJETAOSS WJETADGG
AFP4-SPH-GW37-0 AFP4-SPH-GW38-0 AFP4-SPH-GW39-3 AFP4-SPH-GW40-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 09-NOV-2000
PARAMETER
SWB260B - Volatile Organic Carbons, cont. (ug/L)
2,2-Dichloropropane ND ( 3.20 ) [20] ND ( 6.70 111001 ND ( 0.160 )11 ND ( 0.800 )51
2-Chlorotoluene ND { 3.56 Y1201 ND ( 6.89 ) 01001 ND ( 0.178 1 ND ( 0.890 )51
&-Chlorotoluene ND { 1.95 ) [20] ND ( 7.88 )1100] ND ( 0.0974 )[1] ND ( 0.487 )51
&-Isopropyl toluene ND ( 2.30 Y1201 ND (5.32 )01001 ND ( 0.115 1 ND ( 0.575 )51
Benzene ND (1.28 201 ND ( 3.53 ) 01007 ND ( 0.0641 yin ND ( 0.320 ) [5]
Bromobenzene ND ( 2.00 J[201 ND ( 8.02 )1100] ND ( 0.0998 I[N ND ( 0.499 )I[5]
Bromoch loromethane ND ( 2.62 201 ND ( 8.10 ) [1001 ND ( 0.131 )1 ND ( 0.655 )[5]
Bromodichloromethane ND ( 2.36 Y20 ND ( 5.67 ) [100] ND ( 0.118 1 ND ( 0.590 )51
Bromoform ND ( 3.40 ) [20] ND (1.8 ) [100] ND ( 0.170 Y1 ND ( 0.850 )51
Bromomethane (Methylbromide) ND ( 3.98 ) [20] ND ( B.44 Y1001 ND { 0.199 1 ND ( 0.995 Y51
Carbon tetrachloride ND ¢ 1.30 ) [20] ND ( 9.30 311003 ND ( 0.0852 (1 ND { 0.326 b1 5]
Chlorobenzene ND ( 1.68 y201 ND ( 2.58 y0100] ND ( 0.0842 )[1) ND ( 0.4621 Y51
Chloroethane ND ( 1.85 ¥ [20] ND ( 7.01 Y1007 ND ( 0.0925 )[1) ND ( 0.462 )I5]
Chloroform ND € 1.79 ¥ [20] ND { 7.12 30100] ND ( 0.0896 [N ND ( 0.448 ) [5]
Chloromethane ND ( 2.54 ) [20] ND { 13.0 y[100] ND ( 0.127 1 ND ( 0.635 )51
Dibromochloromethane ND { 2.80 Y201 ND { 4.69 Y100 ND ( 0.140 ymm ND ( 0.700 Y51
Dibromomethane ND ( 2.96 ) [20] ND ( 11.4 Y[1001 ND ( 0.148 ymnm ND ( 0.740 )51
Dichlorodifluoromethane ND ( 4.74 Y200 ND ( 17.5 Y1001 ND ( 0.237 ym ND {1.18 )51
Ethylbenzene ND ( 2.72 ) [20] ND ( 5.39 y[100] ND { 0.136 )1 ND ( 0.680 ) 5]
Hexachloro-1,3-butadiene ND ( 6.62 ) [20] ND ( 36.9 )1100) ND { 0.331 11 ND ( 1.66 ¥I5]
Isopropylbenzene ND ¢ 1.86 y[20]1 ND ( 3.61 Y[100] ND ( 0.0931 )[1] ND ( 0.466 Y51
Methylene chloride ND ( 2.52 Y201 ND ( 7.89 Y1001 ND ( 0.126 m ND ( 0.5830 Y[5]
Naphthalene ND ¢ 1.60 ) [20] ND 1.2 Y1001 ND ( 0.0801 (11 ND ( 0.400 )51
Styrene ND (1.95 Y [20] ND (5.25 Yoo ND ( 0.0977 I[N ND ( 0.488 Y51

Compi led: 05/10/01 QO

= Detection Limit

[1 = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 3

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADS3 WJETAOG2 WIETADGS WJETAOGL
AFP4-SPH-GW37-0 AFP4-SPH-GW38-0 AFP4-SPH-GW39-3 AFP4-SPH-GW40-0
09-NOov-2000 09-NOV-2000 09-NOV-2000 09-NOV-2000

PARAMETER

SWB260B - Volatile Organic Carbons, cont. (ug/L)

Tetrachloroethene ND ( 2.88 y[20] ND { 10.9 Y1007 ND { 0.144 1 ND ¢ 0.720 )51
Toluene ND ¢ 1.27 ¥ [20] ND { 3.59 Y1001 ND ( 0.0637 )1 ND { 0.318 )51
Trichlorcethene 1480 ( 2.74 Y1201 10700 ({ 68.5 ¥ [5001] 520 ( 1.37 Y103 272 ( 0.685 )51
Trichlorof luoromethane ND { 2.12 ) [20] ND { 6.65 Yoo ND ( 0.106 Y ND ( 0.530 )51
Vinyl chloride ND ( 2.28 y[201 ND i 555 y[1001 ND { 0.114 Y1) ND { 0.570 )51
cis-1,2-Dichloroethene ND { 2.24 Y201 ND ( 4.37 Y100 ND { 0.112 Y1 ND ( 0.560 )51
cis-1,3-Dichloropropene ND { 1.64 Y20 ND ( 4.86 y[1om ND ( 0.0818 )N ND ( 0.409 V[5]
n-Butylbenzene ND { 2.04 ) [20] ND { 7.6 y[1001 ND ( 0.102 1 ND ¢ 0.510 ) [5]
n-Propylbenzene ND ( 2.80 )[20] ND ( 8.24 y[100] ND ( 0.140 ym ND ¢ 0.700 YI51
o-Xylene ND ( 1.69 Y [20] ND ( 3.61 Y [100] ND ( 0.0844% >[1 ND (¢ 0.422 Y51
p-Xylene/m-Xylene ND ( 3.34 Y201 ND ( 8.61 ) [100] ND ( 0.167 1 ND ( 0.835 1051
sec-Butylbenzene ND ( 2.10 ) [20] ND ( 6.71 ) [100] ND ( 0.105 ¥y ND { 0.525 YI5]
tert-Butylbenzene ND (1.82 ) [20] ND ( 2.66 YI100] ND € 0.0911 yn ND { 0.456 )51
trans-1,2-Dichloroethene ND ¢ 2.38 Y201 ND ( 9.06 Y1001 ND ( 0.119 Y11 ND { 0.595 Y51
trans-1,3-Dichloropropene ND (1.82 y[201 ND (7.93 Y1001 ND ¢ 0.0%08 )y[11 ND ( 0.454 Y51

Compiled: 05/10/01 () = Detection Limit [1 = Dilution Factor ND = Mot Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: &

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETAOSS WJETADS0 WJETADGY WJETAOS8
AFP4-SPH-GW&T-0 AFP4-SPH-GW42-0 AFP4-SPH-GW43-0 AFP4-SPH-GW44-0
09-NOV-2000 09-NOV-2000 09-Nov-2000 09-NOV-2000
PARAMETER
E415.1 - Volatile Organic Carbon (mg/L)
Total organic carbon 19.3 ( 0.142 5] 8.16 ( 0.0286 (11 22.2 ( 0.142 )51 17.6 ( 0.142 V51
SWB260B - Volatile Organic Carbons (ug/L)
1,1,1,2-Tetrachloroethane ND (8.3 Y[100] ND ( 8.31 )[1001 ND ( 8.31 )1100]1 ND ( 2.22 1201
1,1,1-Trichloroethane ND ( 1.83 Y[100] ND (1.83 Y[100] ND { 1.83 ) 1003 ND ( 3.38 ) [20]
1,1,2,2-Tetrachloroethane ND ( 7.74 Y[100] ND ( 7.74 Y100 ND ( 7.74 ) [1001 ND € 1.74 ) [20]
1,1,2-Trichloroethane ND ( 13.3 ) [100] ND ( 13.3 )100] ND { 13.3 ) [1001 ND ¢ 1.64 Y [20]
1,1-Dichloroethane ND ( 4.16 Y[100] ND ( 4.16 )[100] ND ( 4.16 Y [1001 ND ( 2.48 120)
1,1-Dichloroethene ND ( 4.36 Y [100] ND ( 4.36 )[100] ND ( 6.36 ) [1001 ND ( 2.44 )[20]
1,1-Dichloropropene ND ( 5.63 Y[100] ND ( 5.63 Y[100] ND ( 5.63 ) 1001 ND ¢ 1.99 ) [20]
1,2,3-Trichlorobenzene ND ( 26.3 Y[100] ND ( 26.3 Y[100) ND ( 26.3 ) (1003 ND ¢ 11.0 y[201
1,2,3-Trichloropropane ND ( 8.43 01001 ND ( B.&3 Y[100] ND ( B.43 y[1003 ND ( 5.76 y[201
1,2,4-Trichlorcbenzene ND ¢ 17.7 Y [100] ND ( 17.7 Y[100] ND { 17.7 )[100] ND ( 2.70 ) [20]
1,2,4-Trimethylbenzene ND ( 4.78 1007 ND ( 4.78 Y1007 ND ( 4.78 Y1007 ND ( 2.48 Y207
1,2-Dibromo-3-chloropropane ND ¢ 118 101001 ND ( 18 oo ND ( 118 Y1007 ND { 11.0 Y[20]
1,2-Dibromoethane ND ( 7.13 Y1007 ND (7.13 1007 ND ( 7.13 yr1oo0] ND ( 2.74 Y20
1,2-Dichlorobenzene ND ( 4.88 )[1001 ND ( 4.88 ) 1001 ND ( 4.88 ) [100] ND {1.93 Y201
1,2-Dichloroethane ND { 6.19 ) [1001 ND ( 6.19 ) 1001 ND ( 6.19 Y1001 ND ( 2.04 Y [20]
1,2-Dichloropropane ND {3.21 ) [1001 ND ( 3.21 ) [1001 ND (3.21 y[100] ND (1.74 Y [20]
1,3,5-Trimethylbenzene ND { 3.93 11100] ND { 3.93 ) [1001 ND ( 3.93 Y0100] ND ¢ 1.81 ) [20]
1,3-Dichlorobenzene ND ( 4.67 y[1001 ND ( &4.67 y[1001 ND ( &.67 Y1007 ND € 1.69 ) [20]
1,3-Dichloropropane ND ( 7.89 yr1o0m ND ( 7.89 y[1001 ND ( 7.89 )[100] ND ( 2.70 11201
1,4-Dichlorobenzene ND ( 4.93 100 ND ( 4.93 Y100 ND ( 4.93 )[100] ND ( 3.00 11201
1-Chlorohexane ND ( 8.85 y[1001 ND ( 8.85 )[100) ND { 8.85 )[100] ND ( 1.88 31201

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID

LOCATION 1D

SAMPLE ID

DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WIETADGS WJETADG0 WJETADGT WJETAOS8
AFP4-SPH-GW41-0 AFP4-SPH-GW42-0 AFP4-SPH-GW43-0 AFP4&-SPH-GW44-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 09-NOV-2000

PARAMETER
SWB260B - Volatile Organic Carbons, cont. (ug/L)
2,2-Dichloropropane ND ( 6.70 )[1001 ND ( 6.70 ) [1001 ND ( 6.70 )[100] ND ( 3.20 ) [201
2-Chlorotoluene ND ( 6.89 )[100] ND ( 6.89 101001 ND ( 6.89 Y[100] ND ( 3.56 11201
4-Chlorotoluene ND ( 7.88 )0100] ND ( 7.88 )[100] ND ( 7.88 Y1003 ND (1.95 ) [20]
4-1sopropyl toluene ND { 5.32 101001 ND ( 5.32 )[1007 ND ( 5.32 Y1007 ND ( 2.30 1120]
Benzene ND { 3.53 01007 ND (3.53 ) [1001 ND ( 3.53 Y1007 ND (1.28 ) [20]
Bromobenzene ND ( 8.02 )1100] ND ( 8.02 )1100] ND ¢ 8.02 ) [100] ND ( 2.00 ) [20]
Bromochloromethane ND { 8.10 ) [1001 ND { 8.10 ) [100]1 ND ( 8.10 Y1001 ND ( 2.62 ) [20]
Bromodichloromethane ND ( 5.67 ) [100]1 ND ( 5.67 Y1001 ND ( 5.67 Y1001 ND ( 2.36 Y [20]
Bromoform ND ( 11.8 J[100] ND (11.8 ) [1003 ND { 11.8 ) [1001 ND ( 3.40 ) [20]
Bromomethane (Methylbromide) ND ( B.44 J[100] ND ( 8.44 ) [1001 ND { 8.44 Yoo ND ( 3.98 ) [201]
Carbon tetrachloride ND ( 9.30 0100 ND ( 9.30 y[100] ND ( 9.30 Y[100] ND ( 1.30 Y201
Chlorobenzene ND ( 2.58 )[100] ND ( 2.58 201001 ND ( 2.58 ) [100] ND ( 1.68 Y[20]
Chloroethane ND ( 7.01 Y1001 ND (7.0 )[1001 ND ( 7.01 ) [100] ND ( 1.85 y[201
Chloroform ND ( 7.12 )100] ND { 7.12 ) 1001 ND ( 7.12 )[1001 ND (1.79 y[20]
Chloromethane ND ( 13.0 y[1001 ND { 13.0 y[1001 ND { 13.0 )y [1001 ND ( 2.54 ) (201
Dibromochloromethane ND ( 4.69 Y1001 ND { 4.69 Y1001 ND { 4.69 Y1001 ND ( 2.80 Y201
Dibromomethane ND ( 1.4 )100] ND { 11.4 y[1001 ND ( 1.4 y[1001 ND ( 2.96 y[201
Dichloredifluoromethane ND [ b= )[100]1 ND ( 17.5 Y[100] ND ¢ 17.5 )[100]1 ND ( 4.74 ) [20]
Ethylbenzene ND { 5.39 Yoo ND ( 5.39 )[100]1 ND ( 5.39 J L1003 ND { 2.72 Y201
Hexachloro-1,3-butadiene ND ( 36.9 1001 ND ( 36.9 Y1001 ND ( 36.9 1003 ND { 6.62 y[20]
Isopropylbenzene ND ( 3.61 ) 01007 ND ( 3.61 3 0100] ND ( 3.61 )[100] ND ( 1.86 )[201
Methylene chloride ND ( 7.89 y[1001 ND ( 7.89 ) [100] ND ( 7.89 )00 ND { 2.52 ) [20]
Naphthalene ND ¢ 1.2 01007 ND ( 11.2 ) [1001 ND ¢ 11.2 Y1007 ND ( 1.60 ) [20]
Styrene ND (5.25 y[1001 ND ( 5.25 Y1001 ND (5.25 Y1007 ND (1.95 Y [20]

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected MA = Not Applicable
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SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg1a1 Bldg181 Bldg181 Bldg181
WJETADGE HJETADG0 WJETADST WJETADS8
AFP4-SPH-GW41-0 AFP4-SPH-GW42-0 AFP4-SPH-GW43-0 AFP4-SPH-GW44-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 09-NOV-2000

PARAMETER

Sw8260B - Volatile Organic Carbons, cont. (ug/L)

Tetrachloroethene ND ( 10.9 ) [100] ND ( 10.9 01001 ND ¢ 10.9 ) [1001 ND ( 2.88 ) [203
Toluene ND { 3.59 y[1001 ND ( 3.59 ) [100] ND ( 3.59 )[100] ND ( 1.27 )[201
Trichloroethene 3060 ( 4.94 Y1003 4370 ( 4.94 ) [100] 1900 ( 4.94 Y100) 917 ( 2.74 ) [201
Trichlorof luoromethane ND ( 6.65 J0100] ND ( 6.65 111001 ND ( 6.65 Yooy ND { 2.12 Y201
Vinyl chloride ND ( 5.55 Y100 ND ( 5.55 Y1001 ND ( 5.55 01003 ND ( 2.28 )20
cis-1,2-Dichloroethene ND ( 4.37 Y100 ND ( 4.37 Y1001 ND ( 4.37 Y1003 ND ( 2.24 )[201
cis-1,3-Dichloropropene ND ( 4.86 01003 ND ( 4.86 ) [1001 ND ( 4.86 )[100] ND ( 1.64 ) [20]
n-Butylbenzene ND { 7.61 ) [100] ND ( 7.61 201001 ND ( 7.61 )[100] ND ( 2.04 ) [20]
n-Propylbenzene ND ( 8.24 Y1007 ND ( 8.24 Y1001 ND ( 8.24 )[100] ND { 2.80 )[20]
o-Xylene ND { 3.5 y[100] ND ( 3.61 ) 1001 ND ( 3.61 Y [100] ND ( 1.69 1201
p-Xylene/m-Xylene ND ( 8.61 y[100] ND ( 8.61 ) [1001 ND ( 8.61 ) 1001 ND ( 3.34 Y[20]
sec-Butylbenzene ND ( 6.71 y[100] ND ( 6.71 J1001 ND ( 6.71 yriom ND (¢ 2.10 Y [20]
tert-Butylbenzene ND ( 2.66 Y1007 ND { 2.66 Y1001 ND ( 2.66 ) [1001 ND ( 1.82 Y [20]1
trans-1,2-Dichloroethene ND ( 9.06 y[iom ND { 9.06 Y1001 ND ( 9.06 yr1oom ND ( 2.38 Y [20]
trans-1,3-Dichloropropene ND (7.93 Y1003 ND { 7.93 Yoo ND ( 7.93 01007 ND ( 1.82 11201

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181
WJETADGT WJETAO59 WJETAO59
AFP4-SPH-GW&5-0 AFP4&-SPH-GW46-0 AFP4-SPH-GW46-1 Dup of
AFP&-SPH-GW46-0
09-NOV-2000 09-NOV-2000 09-NOV-2000
PARAMETER
E415.1 - Volatile Organic Carbon (mg/L)
Total organic carbon 16.5 ( 0.142 )51 19.8 ( 0.142 ) (5] 20.9 ( 0.142 Y51

SWB260B - Volatile Organic Carbons (ug/L)

1,1,1,2-Tetrachloroethane ND ( 8.31 201007 ND ( 8.31 Y1003 ND ( 8.31 Y100
1.1, 1-Trichloroethane ND ( 1.83 Y1007 ND ( 1.83 Y1007 ND (1.83 Y1007
1,1,2,2-Tetrachloroethane ND ( 7.74 ) [1007 ND ( 7.74 201007 ND (7.74 ) [100]
1,1,2-Trichloroethane ND ( 13.3 Y1007 ND ( 13.3 y[100] ND ( 13.3 )1100]
1,1-Dichloroethane ND ( 4.16 ) [100] ND ( 4.16 y100] ND ( 4.16 Y1001
1,1-Dichloroethene ND ( 4.36 y[1001 ND ( 4.36 y[100] ND { 4.36 )[100]1
1,1-Dichloropropene ND ( 5.63 yr1om ND { 5.63 y[1o01 ND { 5.63 y[1001
1,2,3-Trichlorobenzene ND ( 26.3 y[100) ND { 26.3 y[1001 ND { 26.3 )1100]
1,2,3-Trichloropropane ND { 8.43 y10m ND ( 8.43 y100] ND { 8.43 Y 0100]
1,2,4-Trichlorobenzene ND ( 17.7 Y[1o0] ND ¢ 17.T y[100] ND ( 17.7 ) [1001
1,2,4-Trimethylbenzene ND ( 4.78 yr1oo) ND ( 4.78 y[100] ND ( 4.78 01000
1,2-Dibromo-3-chloropropane ND ¢ 118 Y0100 ND ( 118 01003 ND ( 18 01003
1,2-Dibromoethane ND (7.13 Y1007 ND (7.13 Y[100] ND ( 7.13 ) [100]
1,2-Dichlorobenzene ND ( 4.88 Y[100] ND ( 4.88 Y[100] ND ( 4.88 Y1001
1,2-Dichloroethane ND ( 6.19 ) [100] ND ( 6.19 Y[100] ND ( 6.19 y[100]
1,2-Dichloropropane ND (3.2 Y1007 ND { 3.21 Y1001 ND ( 3.21 Y1007
1,3,5-Trimethylbenzene ND ( 3.93 Y1001 ND ( 3.93 Y1001 ND ( 3.93 Y1007
1,3-Dichlorobenzene ND ( &.67 Y1007 ND ( 4.67 ) [100] ND ( 4.67 Y1003
1,3-Dichloropropane ND ( 7.89 Y1001 ND ( 7.89 Y1001 ND ( 7.89 Y1001
1,4-Dichlorobenzene ND ( 4.93 ) [100] ND ( 4.93 11007 ND ( 4.93 Y100]
1-Chlorohexane ND ( 8.85 y[100]1 ND ( 8.85 ) [100] ND ( 8.85 y10100]

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2

RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3

Page: 8

PARAMETER

SW8260B - Volatile Organic Carbons,

2,2-Dichloropropane
2-Chlorotoluene
&-Chlorotoluene
&-1sopropyltoluene
Benzene

Bromobenzene

Bromoch loromethane
Bromodichloromethane
Bromoform

Bromomethane (Methylbromide)
Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Hexachloro-1,3-butadiene
Isopropylbenzene
Methylene chloride
Naphthalene

Styrene

SITE 1D
LOCATION 1D
SAMPLE ID
DATE SAMPLED

Bldgis1 Bldg181
WJETADS1 WJETAO59

AFP4-SPH-GW&5-0

AFP4-SPH-GW46-0

09-NOV-2000 09-NOV-2000

ND
ND
ND
ND
ND
KD
KD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

cont.

(ug/L)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

6.70
6.89
7.88
5.32
3.53
8.02
8.10
5.67
11.8
8.44
9.30
2.58
7.01
r.12
13.0
4.69
1.4
17.5
5.39
36.9
3.61
7.89
11.2
5.25

100 ND ( 6.70 y[1001
) [1003 ND ( 6.89 ) 11007
y[100]7 ND ( 7.88 Yoo
Y1001 ND ( 5.32 J[100]
Y1001 ND ( 3.53 )[1001
Y1001 ND ( 8.02 y[1003
Y100 ND ( B8.10 yr1o03
Y[100] ND { 5.67 ) 1001
)11001 ND (1.8 Y1007
Y1001 ND ( B.44 yr1o0m
) L100] ND { 9.30 yr1o0
Y1007 ND ( 2.58 ) [1001
)[100] ND ¢ 7.01 Y1007
Y1007 ND ( 7.12 ) 01007
YI1001 ND ( 13.0 )[100]
y[1om ND ( 4.69 )[100]
)[1001 ND 1.4 Y[100]
)[100]1 ND (17.5 }11001
)[100] ND ( 5.39 Y1001
)[100]1 ND ( 36.9 )11001
) [1001 ND ( 3.61 J[1007
)[100] ND ( 7.89 ) [100]
y[1001 ND (11.2 ) [100]
YI100] KD ( 5.25 yr1oo

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

Bldg181
WJETAD59

AFP4-SPH-GW46-1 Dup of

AFP4-SPH-GW46-0
09-NOV-2000

) [100]
Y1007
Y1007
Y1003
) [100]
Y1007
) [100]
100
Jrom
Y100
) 11001
Y1100
Y1001
) (1001
201001
)00
)[1003
y[100]
yr1o03
yr100]
) [1001
Y1001
yr100]
Jr1o0

Compiled: 05/10/01 (@]

= Detection Limit

[1 = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFPL SPH3 Page: 9
SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181
WJETAOS1 WJETAQ59 WJETAQ59
AFP4-SPH-GW45-0 AFP4-SPH-GW46-0 AFP4-SPH-GW46-1 Dup of
AFP4-SPH-GWL6-0
09-NOV-2000 09-NOv-2000 09-NOV-2000
PARAMETER
SW8260B - Volatile Organic Carbons, cont. (ug/L)
Tetrachloroethene ND ( 10.9 Y1001 ND ( 10.9 10100] ND ( 10.9 Y100
Toluene ND ( 3.59 Y1001 ND ( 3.59 ) [100] ND ( 3.59 )[100]
Trichloroethene 4340 ( 4.94 )[100] 7920 ( &.94 Y1001 9620 ( 4.94 ) [100]
Trichlorof luoromethane ND ( 6.65 101001 ND ( 6.65 ) [1001 ND ( 6.65 Y1007
Vinyl chloride ND { 5.55 211001 ND { 5.55 Y1001 ND ( 5.55 )[100]
cis-1,2-Dichloroethene ND ( 4.37 Y1001 ND ( 4.37 Y1001 ND ( &4.37 )[100]
cis-1,3-Dichloropropene. ND { 4.86 01001 ND ( 4.86 ) (1003 ND ( 4.86 01001
n-Butylbenzene ND ( 7.61 Y100 ND ( 7.61 ) (1003 ND ( 7.61 yrom
n-Propylbenzene ND ( 8.24 Jr1oom ND ( 8.24 ) 100 ND ( 8.24 100
o-Xylene ND (3.61 o0 ND ( 3.61 01007 ND ( 3.61 )0100]
p-Xylene/m-Xylene ND ¢ 8.61 y[1001 ND ( 8.61 y[1001 ND ( 8.61 Y1007
sec-Butylbenzene ND { 6.7 y[1001 ND { 6.7 y[1001 ND ( 6.71 )[1001
tert-Butylbenzene ND { 2.66 y[100] ND { 2.66 Y100 ND { 2.66 ) [100]1
trans-1,2-Dichloroethene ND { 9.06 y[100] ND { 9.06 y[100] ND { 9.06 y[1001
trans-1,3-Dichloropropene ND { 7.93 y[1001 ND { 7.93 y[1001 ND { 7.93 y[1001

Compi led: 05/10/01

() = Detection Limit

[ = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 1

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETAOS0 WJETADGG WJETAD6T7 WJETADS8
AFP4&-SPH-GW01-0 AFP4-SPH-GW02-0 AFP4-SPH-GWO3-0 AFP4-SPH-GWO04-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY-2000
PARAMETER
E300.0 (mg/L)
Chloride 14.5 ( 0.0192 )[2] 16.7 { 0.0192 )2 86.5 ( 0.0959 (1M 81.1 (€ 0.0959 [

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF INORGANIC AMALYSES FOR WATER SAMPLES, AFP& SPH1 Page: 2

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETAO59 WJETADS1 WJETAOG5 WJETAD65
AFP4-SPH-GW06-0 AFP4-SPH-GWOT7-0 AFP4-SPH-GW0B-3 AFP4-SPH-GWOB-1 Dup of
AFP4-SPH-GWO08-3
03-MAY-2000 03-MAY-2000 03-MAY-2000 03-MAY-2000
PARAMETER
E300.0 (mg/L)
Chloride 87r.7 ( 0.0959 )[10] 90.3 ¢ 0.0959 H[101 66.7 ( 0.192 ) [20] 70.5 ( 0.0959 )11

Compi led: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Mot Applicable



TABLE 2 RESULTS OF INORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH1 Page: 3

SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181
WJETAD62 WJETA063
AFP4-SPH-GW09-0 AFP4-SPH-GW10-0
03-MAY-2000 03-MAY-2000
PARAMETER
E300.0 (mg/L)
Chloride 97.1 ( 0.0959 )[10] 90.3 ¢ 0.0959 )[10]

Compiled: 02/20/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH2 Page:

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
Bldg181 Bldg181 Bldg181
WJETADGZ WJETADGS WJETAD67
AFP4-SPH-GW14-0 AFP4-SPH-GW15-0 AFP4-SPH-GW16-0
21-SEP-2000 21-SEP-2000 21-SEP-2000
PARAMETER
E300.0 (mg/L)
Chloride 118 ( 0.288 M10] 58.1 ( 0.144 )51 160 ( 0.577 )[20]

Compi led: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF INORGANIC AMALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 1

SITE ID
LOCATION 1D
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETAO63 WJETADSZ WJETADES WJETADGS
AFP&-SPH-GW37-0 AFP4-SPH-GW38-0 AFP4-SPH-GW39-3 AFP4-SPH-GW40-0
09-Nov-2000 09-NOV-2000 09-NOV-2000 09-Nov-2000
PARAMETER
E300.0 (mg/L)
Chloride 107 ( 0.577 ) [20] 144 ( 0.577 Y201 158 ¢ 0.577 ) [20] 97.0 ¢ 0.577 Y200

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 2

SITE 1D
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADSS WJETADS0 WJETADGT WJETAQS8
AFP&-SPH-GW41-0 AFP4-SPH-GW42-0 AFP4-SPH-GW&3-0 AFP4-SPH-GW44-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 09-NOV-2000
PARAMETER
E300.0 (mg/L)
Chloride 116 ( 0.577 )[20] 123 ( 0.577 ) [20] 116 (¢ 0.577 ) [20] 113 ( 0.577 y[20]1

Compi led: 02/20/01 () = Detection Limit [] = Dilution Facter ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF INORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 3

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181
WJETADG1 WJETAO59 WJETADS9
AFP4-SPH-GW45-0 AFP4-SPH-GW46-0 AFP4-SPH-GW46-1 Dup of
AFP4-SPH-GW46-0

09-NOV-2000 09-NOV-2000 09-NOV-2000
PARAMETER
E300.0 (mg/L)
Chloride 221 { 0.577 ) [20]1 214 ( 0.577 )[20] 201 € 0.577 Y1201

Compi led: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 1

SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADG3 WJETADS2 WJETADGS WJETADGSL
AFP4-SPH-GW37-0 AFP4-SPH-GW38-0 AFP4-SPH-GW39-3 AFP4-SPH-GW&0-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 09-NOv-2000
PARAMETER
E415.1 - volatile Organic Carbon (mg/L) .
Total organic carbon 9.90 ( 0.0284 [N 8.18 ( 0.0284 [T 24.1 { D.142 Y51 13.5 ( 0.142 ) [5]

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 2

SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED

Bldg181 Bldg181 Bldg181 Bldg181
WJETADSS WJETADS0 WJETADGT WJETAOS8
AFPL-SPH-GW41-0 AFP4-SPH-GW42-0 AFP4-SPH-GW43-0 AFP4-SPH-GW44-0
09-NOV-2000 09-NOV-2000 09-NOV-2000 09-NOV-2000
PARAMETER
E415.1 - Volatile Organic Carbon (mg/L)
Total organic carbon 19.3 ( 0.142 )I5] 8.16 ( 0.0284 (1N 22.2 ( 0.142 ) [5] 17.6 ( 0.142 Y51

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 2 RESULTS OF ORGANIC ANALYSES FOR WATER SAMPLES, AFP4 SPH3 Page: 3

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED

Bldg181 Bldg181 Bldg181
WJETADST WJETAO59 WJETAOSS
AFP4-SPH-GW&5-0 AFP4&-SPH-GW46-0 AFP4-SPH-GW46-1 Dup of
AFP4&-SPH-GW46-0
09-NOV-2000 09-NOV-2000 09-NOv-2000
PARAMETER
E415.1 - Volatile Organic Carbon (mg/L)
Total organic carbon 16.5 ( 0.142 Y51 19.8 ( 0.142 251 20.9 ( 0.142 )I5]

Compiled: 02/20/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected MNA = Not Applicable









TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH1 Page: 1

SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP3 TMP3 TMP3 TMP3
AFP4-SPH-S001-0 AFP&-SPH-S002-0 AFP4-SPH-S003-0 AFP4-SPH-S004-0
01-MAY-2000 017-MAY-2000 01-MAY-2000 01-MAY-2000
PARAMETER 2-4 6-8 24-26 28-30

SWB260B - Volatile Organic Carbons (ug/kg) =

1,1,1,2-Tetrachloroethane ND ( 35.2 1007 ND ( 34.7 111007 ND ( 0.699 ym ND ( 37.1 )[1001
1,1,1-Trichloroethane ND ( 22.3 311003 ND ( 22.0 )[100]1 ND ( 0.681 1 ND ( 23.5 111001
1,1,2,2-Tetrachloroethane ND ( 42.5 )1100] ND ( 42.0 101001 ND ( 0.266 i ND ( 44.8 101007
1,1,2-Trichloroethane ND { 34.1 111001 ND { 33.6 y[1001 ND { 0.424 Y1 ND ( 35.9 Y1001
1,1-Dichloroethane ND { 35.5 )[100] ND ( 35.0 Y1007 ND ( 0.435 Y11 ND ( 37.4 )0100]
1,1-Dichloroethene ND ( 26.0 Y1001 KD ¢ 25.6 Y [100] ND ( 0.810 1 ND ( 27.4 ) [100]1
1,1-Dichloropropene ND { 39.9 )[100] ND ( 39.4 Y1007 ND ( 0.883 1 ND ( 42.0 Y1001
1,2,3-Trichlorobenzene ND ( 58.2 301003 ND ( 57.4 ) [100] ND ( 0.834 yn ND ( 61.3 Y1007
1,2,3-Trichloropropane ND ( 56.5 )[1001 ND ¢ 55.7 201007 ND ( 0.327 31 ND { 59.5 ) [1001
1,2,4-Trichlorobenzene ND ( 62.8 )[1001 ND ( 62.0 1003 ND ( 0.875 )M ND { 66.2 01007
1,2,4-Trimethylbenzene ND ( 45.1 )[100] ND ( 44.5 )10 ND ( 0.867 Y[ ND ( 47.5 ) [1007
1,2-Dibromo-3-chloropropane ND ( 46.5 y[1001 ND ( 45.9 101001 ND { 0.752 )1 ND ( 49.0 Y1001
1,2-Dibromoethane ND ( 29.3 ) [100] ND ( 28.9 Y1001 ND ( 0.344 )1 ND ( 30.8 3[100]
1,2-Dichlorobenzene ND ( 30.1 ) [100] ND ( 29.7 yr1003 ND ( 0.642 ymn ND ( 31.7 100
1,2-Dichloroethane ND ( 25.4 )1100]1 ND ( 25.0 )[1001 ND ( 0.478 [ ND { 26.7 )[100]
1,2-Dichloropropane ND ( 29.3 )[100] ND ( 28.9 )[100] ND ¢ 0.573 ¥ ND ( 30.8 Y1001
1,3,5-Trimethylbenzene ND ( 45.1 )[1001 ND ( &4.4 Y1001 KD ( 0.883 IR ND ( 47.5 )0100]
1,3-Dichlorobenzene ND ( 41.5 ) [100] ND ( 40.9 101001 ND ( 0.826 Y1 ND ( 43.7 Y[100)
1,3-Dichloropropane ND ( 13.2 y1o01 ND ( 13.0 )[100] ND ( 0.303 M1 ND ( 13.9 Y1003
1,4-Dichlorobenzene ND { 55.9 ) 1007 ND ¢ 55.1 J[100] ND ( 0.680 Y1 ND { 58.8 ) [1001
1-Chlorohexane ND ( 49.0 1003 ND ( 48.3 Y1003 ND ( 1.21% )1 ND { 51.6 301007
2,2-Dichloropropane ND ( 33.6 y[100] ND ( 33.1 Y1001 ND ( 1.24 1] ND ( 35.3 y0100]
2-Chlorotoluene ND ( 66.6 Y1001 ND { 65.7 Y1001 ND ( 0.818 Y1) ND ( 70.1 Y[1007
&-Chlorotoluene ND ( 70.8 Y1007 ND { 69.8 Y1003 ND ( 0.763 1 ND ( 74.5 Y[100]1

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Mot Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH1 Page: 2
SITE 1D

LOCATION 1D

SAMPLE 1D

DATE SAMPLED

BEG. DEPTH - END DEPTH (FT.)
Bldg181 Bldg181 Bldg181 Bldg181
TMP3 TMP3 TMP3 TMP3
AFP4-SPH-5001-0 AFP4-SPH-S002-0 AFP4-SPH-S003-0 AFP4-SPH-S004-0
01-MAY-2000 01-MAY-2000 01-MAY-2000 01-MAY-2000

PARAMETER 2-4 6-8 24-26 28-30
SW8260B - Volatile Organic Carbons, cont. (ug/kg)
4-1sopropyl toluene ND { 61.2 Y1001 ND { 60.4 ) 0100] ND ¢ 1.04 Y11 ND ( 64.4 J[1o0]
Benzene ND ( 31.0 0100 ND ( 30.6 ) [100] ND ( 0.624 i ND 32T )[1001
Bromobenzene ND { 28.3 )100) ND ( 27.9 )1100] ND ( 0.533 Y ND ( 29.8 )[1001
Bromoch Loromethane ND { 36.5 ) (100 ND ( 36.0 1 0100] ND ( 0.319 yin ND ( 38.5 yr10m
Bromodichloromethane ND {352 01001 ND ( 34.7 ) [100] ND ( 0.467 1 ND ¢ 37.1 y[1001
Bromoform ND ( 50.8 Y100 ND { 50.1 y[1003 ND ( 2.06 yn ND { 53.5 Y[1001
Bromomethane (Methylbromide) ND ( 32.3 y0100] ND ( 31.9 ) [100] ND ¢ 0.503 i1 ND (341 Y1003
Carbon tetrachloride ND ( 41.0 Y1007 ND ( 40.4 ) [1001 ND { 0.804 11 ND { 43.1 01007
Chlorobenzene ND ( 24.8 Y1007 ND ( 24.5 ) 1001 ND ( 0.771 )1 ND ( 26.2 )[100]
Chlorocethane ND ( 39.3 Y1007 ND ( 38.8 301003 ND ( 0.575 Y1 ND  41.4 JL100]
Chloroform ND ( 14.7 y[100] ND ( 14.5 y[1003 ND ( 0.558 y[11 ND ( 15.5 Y0100]
Chloromethane ND ( 70.3 Y1001 ND ( 69.4 Y1007 ND ( 0.486 1 ND ( 74.1 10100]
Dibromochloromethane ND ( 31.9 Y1001 ND { 31.5 311001 ND ( 0.403 M ND ( 33.6 Y [100]
Dibromomethane ND ( 28.5 y100] ND { 28.1 y[1o0 ND ( 0.237 ym ND ( 30.0 Y[100]
Dichlorodif luoromethane ND ( 30.1 Yoo ND { 29.7 Y100 ND  1.31 1 ND ( 31.7 )[100]
Ethylbenzene ND ( 36.6 )[100] ND { 36.1 Y1001 ND ( 0.980 M1 ND ( 38.5 ) [100]
Hexachloro-1,3-butadiene ND ( 82.1 )L100] ND { 81.0 y[100] ND {1.23 ] ND { 86.5 201007
Isopropylbenzene ND ( 39.7 Y1007 ND ( 39.1 Y1007 ND ( 0.883 Y1 ND ( 41.8 J[1003
Methylene chloride 30.6 ( 23.5 Y1007 25.3 ( 23.2 yr100) ND { 0.413 1 3.2 ( 24.8 J0100]
Naphthalene ND ( 49.0 )[100] ND ( 48.3 Y[100] ND { 0.535 ¥ ND ( 51.6 Y100]
Styrene ND ( 29.5 YI100] ND ( 29.1 )[100] ND ( 0.799 i ND ¢ 31.1 Yoo
Tetrachloroethene ND ( 41.8 Y1001 ND ( 41.3 Y1001 ND (1.23 1 ND ( 44.1 Y1007
Toluene ND ( 26.6 301001 ND ( 26.2 Y1001 ND ( 0.826 n ND ( 28.0 y[1003
Trichloroethene 277 ( 37.0 Y1003 138 ( 36.5 Y1001 ND 1.1 ym 37 { 39.0 )[100]
Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor MND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH1 Page: 3
SITE 1D

LOCATION ID

SAMPLE ID

DATE SAMPLED

BEG. DEPTH - END DEPTH (FT.)
Bldg181 Bldg181 Bldg181 Bldg181
TMP3 TMP3 TMP3 TMP3
AFP4-SPH-S001-0 AFP4-SPH-5002-0 AFP4-SPH-S003-0 AFP4~-SPH-S004-0
01-MAY-2000 01-MAY-2000 071-MAY-2000 01-MAY-2000

PARAMETER 2-4 6-8 24-26 28-30
SWB8260B - Volatile Organic Carbons, cont. (ug/kg)
Trichlorof luoromethane ND ( 34.2 )[100] ND ( 33.8 )r100] ND ( 0.907 ym ND ( 36.1 }100]
Vinyl chloride ND ¢ 31.5 ) [1001 ND ( 31.0 1001 ND ( 0.718 1 ND ( 33.1 ) 1001
cis-1,2-Dichloroethene ND ( 24.1 ) [1001 ND ( 23.8 y100] ND ( 0.643 )M ND (5.4 101001
cis-1,3-Dichloropropene ND ( 28.1 ) [1001 ND ( 27.7 ) [1001 ND ( 0.466 1 ND ( 29.6 )1100]
n-Butylbenzene ND ( 72.5 y0100] ND ( 7M.5 Y100] ND ( 0.988 el ND ( 76.4 )1001
n-Propylbenzene ND ( 4.4 )[100] ND ( 63.5 Y1100 ND ( 0.980 i ND ( 67.8 ) 1007
o-Xylene ND ( 40.9 ) [100] ND ( 40.3 Y1001 ND ( 0.713 Yyl ND ( 43.0 )0100]
p-Xylene/m-Xylene ND ( 69.7 )1100] ND ( 68.8 )0100] ND ( 1.88 Yyl ND ( 73.4 301001
sec-Butylbenzene ND { 54.2 ) [1001 ND ¢ 53.5 Y1001 ND ( 0.948 Y[ ND ( 57.1 )[100]
tert-Butylbenzene ND ( 43.7 y[1001 ND ( 43.2 y[1003 ND ( 0.842 Y1) ND ( 46.1 111001
trans-1,2-Dichloroethene ND ( 28.4 ) 11007 ND ( 28.0 Y100] ND ( 0.818 Y1 ND ( 29.9 )0100]
trans-1,3-Dichloropropene ND { 39.0 0100 ND ( 38.5 ) [100]3 ND ( 0.4654 ymn ND ( 41.1 ) [1001]

Compiled: 02/20/01 19

= Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH1 Page: &

SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP3 THP1 TMP1 TMP1
AFP4-SPH-S005-0 AFP4-SPH-S006-0 AFP4-SPH-S006-1 Dup of AFP4-SPH-S007-0
AFP4-SPH-5006-0
01-MAY-2000 01-MAY-2000 01-MAY-2000 01-MAY-2000

PARAMETER 30-32 4-6 4-6 ' 6-8

SWB260B - Volatile Organic Carbons (ug/kg)

1,1,1,2-Tetrachloroethane ND ( 37.4 )[100]1 ND ( 37.2 Y1007 ND ( 35.0 )[100] ND ( 0.778 ¥y
1,1,1-Trichloroethane ND ( 23.7 yr1om ND ( 23.6 )1100] ND ( 22.2 301001 ND ( 0.758 YN
1,1,2,2-Tetrachloroethane ND { 45.2 ) [100] ND ( 44.9 Y1001 ND ( 42.3 )[100] ND ( 0.296 Y11
1,1,2-Trichloroethane ND ( 36.2 1001 ND ( 36.0 y[1001 ND ( 33.9 100] ND ( 0.471 y[n
1,1-Dichloroethane ND ( 37.7 201003 ND ( 37.4 Y1001 ND ( 355.3 10100) ND ( 0.484 yn
1,1-Dichloroethene ND ( 27.6 Jr1o0] ND ( 27.4 Y1007 ND { 25.8 ) [100] ND ( 0.901 yen
1,1-Dichloropropene ND ( 42.4 )100] ND ( 42.1 Y100 ND ( 39.7 )0100] ND ( 0.982 Y1
1,2,3-Trichlorobenzene ND ( 61.9 )[100] ND ( 61.5 yr1oo] ND ( 57.9 101001 ND ( 0.928 Y
1,2,3-Trichloropropane ND ( 60.0 )[100] ND { 59.6 Y[100) ND ( 56.2 101001 ND ( 0.364 1
1,2,4-Trichlorobenzene ND ( 66.8 JL100] ND ( 66.3 Y[100] ND ( 62.5 oo ND ( 0.973 )11
1,2,4-Trimethylbenzene ND ( 48.0 Y1001 ND { &47.7 Y1001 ND ( 44.9 y0100] ND ( 0.964 1
1,2-Dibremo-3-chloropropane ND ( 49.5 ) 11001 ND ( 49.1 Y[100] ND ( 46.3 Y1001 ND ( 0.836 31
1,2-Dibromoethane ND (311 yr1003 ND ( 30.9 Y1003 ND { 29.1 Y1007 ND ( 0.383 n
1,2-Dichlorobenzene ND ( 32.0 ) [100] ND C31.7 )10 ND ( 29.9 Y1001 ND { 0.715 ym
1,2-Dichloroethane ND ( 27.0 ) [100]1 ND ( 26.8 )[1001 ND ( 25.2 Y [100] ND ( 0.532 1]
1,2-Dichloropropane ND { 31.1 111001 ND ( 30.9 )11001 ND ( 29.1 y[1001 ND ¢ 0.637 [
1,3,5-Trimethylbenzene ND { 47.9 ) [1001 ND ( 47.6 Y1001 ND ( 44.8 ) [100] ND ( 0.982 31
1,3-Dichlorobenzene ND ( 44.1 ) (1001 ND ( 43.8 Y1001 ND ( 41.3 y[100) ND ( 0.919 N
1,3-Dichloropropane ND ( 14.0 01001 ND ( 13.9 20100] ND ¢ 13.1 Y1007 ND ( 0.337 M1
1,4-Dichlorobenzene ND ( 59.4 Y100 ND ( 59.0 311003 ND ( 55.6 y[100] ND ( 0.756 )1
1-Chlorchexane ND ( 52.1 Y1007 ND ( 51.7 1001 ND ( 48.7 )y [100] ND ( 1.34 Y[
2,2-Dichloropropane ND { 35.7 y[100] ND { 35.4 Y1007 ND ( 33.4 1001 ND ( 1.38 Y[
2-Chlorotoluene ND ( 70.8 y[1001 ND ( 70.3 yr1o0; ND ( 66.2 ) [1001 ND ( 0.910 Y[
4-Chlorotoluene ND ( 7.2 Y1100] ND ( 74.7 Y1001 ND ( 70.4 Y1100 ND ( 0.849 Y11

Compi led: 02/20/01 () = Detection Limit [1 = Dilution Factor ND = Mot Detected MNA = Not Applicable
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SITE ID
LOCATION 1D
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP3 THP1 TMP1 THP1
AFP4-SPH-S005-0 AFP4-SPH-S006-0 AFP4-SPH-S006-1 Dup of AFP4-SPH-5007-0
AFP4-SPH-S006-0
01-MAY-2000 01-MAY-2000 01-MAY-2000 01-MAY-2000
PARAMETER 30-32 4-6 b4-6 6-8

SW8260B - Volatile Organic Carbons, cont. (ug/kg)

4-I1sopropyltoluene ND ( 65.0 J[100] ND ( 64.6 ) [100] ND { 60.8 Y [100] ND ( 1.16 YI[1]
Benzene ND ( 33.0 )[1001 ND ( 32.8 )10 ND ( 30.9 Y [100] ND ( 0.695 y[1
Bromobenzene ND ¢ 30.1 201003 ND ( 29.9 ) [100] ND ( 28.2 Y1007 ND ( 0.593 Y[
Bromochloromethane ND ( 38.8 20100] ND ( 38.5 ) [100] ND ( 36.3 ) [100] ND ( 0.355 Y[
Bromodichloromethane ND ( 37.4 yr1o01 ND ( 37.2 3 [100] ND ( 35.0 yr1om ND ( 0.519 Yin
Bromoform ND ( 54.0 301007 ND ( 53.6 301003 ND { 50.5 yr1om ND (2.29 Y[
Bromomethane (Methylbromide) ND ( 34.4 J[100] ND ( 34.1 301001 ND ( 32.2 Yoo ND ( 0.560 )[11
Carbon tetrachloride ND ( 43.5 J[100] ND ( 43.2 ¥ (1007 ND ( 40.7 1001 ND ( 0.895 1
Chlorobenzene ND ( 26.4 )[100] ND ( 26.2 201001 ND ( 26.7 101001 ND ( 0.858 1
Chloroethane ND ( 41.8 )[100]1 ND ( 41.5 )0100] ND ( 39.1 ) [100] ND { 0.640 )y 1
Chloroform ND { 15.7 )r1007 ND ( 15.5 J[100] ND ( 14.6 )[100] ND ( 0.621 ¥
Chloromethane ND ( 74.8 )[1001 ND ( 74.2 ) [1001 ND ( 69.9 y[100] ND { 0.541 1
Dibromochloromethane ND ( 33.9 ) [100] ND { 33.7 )100] ND ( 31.7 10100] ND { 0.449 Y11
Dibromomethane ND ( 30.3 1007 ND { 30.1 )[1001 ND ( 28.3 Y [100] ND ( 0.263 y[11
Dichlorodi fluoromethane ND ( 32.0 yr1001 ND { 31.7 Y100 ND { 29.9 Y1001 ND ( 1.46 y11
Ethylbenzene ND ( 38.9 Y1003 ND { 38.6 y[1001 ND ( 36.4 y[1001 ND ¢ 1.09 ymn
Hexachloro-1,3-butadiene ND ( 87.3 Y1001 ND { 86.7 Y1001 ND ( 81.7 Y1007 ND ( 1.37 Y1
Isopropylbenzene ND { 42.2 y[1001 ND ( 41.9 y[1001 ND ( 39.4 ) [1001 ND ( 0.982 1
Methylene chloride 30.6 ( 25.0 1001 30.6 ( 24.8 y[100]1 28.8 ( 23.4 ) 11001 ND ( 0.460 y[1
Naphthalene ND (521 ) [100] ND ( 51.7 )[100] ND ( 48.7 J[100] ND ( 0.595 ¥y
Styrene ND ( 3.4 10031 ND ( 31.2 )[100] ND ( 29.4 o0 ND ( 0.888 yim
Tetrachloroethene ND ( 44.5 y[1001 ND ( 44.2 101001 ND ( 41.6 yr100] ND 13T ¥
Toluene ND ( 28.3 Y1007 ND ( 28.1 ) [1001 ND ( 26.4 )00 ND ( 0.919 Y1
Trichloroethene 1200 ( 39.4 Y[100] 18300 ( 39.1 ) [100] 47600 ( 376 ) [1000] ND ¢ 1.13 1

Compi led: 02/20/01 () = Detection Limit [l = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE 1D
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THP3 THPI THP1 THP1
AFP4-SPH-S005-0 AFP4-SPH-S006-0 AFP&-SPH-S006-1 Dup of AFP4-SPH-S007-0
AFP4-SPH-S006-0
01-MAY-2000 01-MAY-2000 01-MAY-2000 01-MAY-2000
PARAMETER 30-32 4-6 4-6 6-8

SWB260B - Volatile Organic Carbons, cont. (ug/kg)

Trichlorof luoromethane ND ( 36.4 )[100] ND ( 36.2 Y1001 ND ( 34.1 Y1001 ND (1.0 )11
Vinyl chloride ND ( 33.4 )[100] ND ( 33.2 Y1001 ND ( 31.3 101001 ND ( 0.798 M1
cis-1,2-Dichloroethene ND ( 25.7 )[100] ND ( 25.5 Y1001 ND ( 24.0 Y0100] ND ( 0.715 M
cis-1,3-Dichloropropene ND ( 29.8 )[100] ND ( 29.6 ) [100] ND ( 27.9 )01001 ND ( 0.518 ¥
n-Butylbenzene ND (771 yr100] ND ( 76.5 )[100] ND (721 Y1001 ND ( 1.10 )1
n-Propylbenzene ND ( 68.5 Y100 ND ( 68.0 Y1100 ND ( 64.1 y[1001 ND ( 1.09 M1
o-Xylene ND ( 43.5 Y1001 ND ( 43.1 yr1o01 ND ( 40.7 ) [100] ND ( 0.793 Yy
p-Xylene/m-Xylene ND ( 7.1 Y1001 ND ( 73.6 Y1001 ND { 69.3 Y1007 ND ( 2.09 yim
sec-Butylbenzene ND { 57.6 )[100] ND ( 57.2 Y1001 ND ( 53.9 Y1001 ND ¢ 1.05 y[11
tert-Butylbenzene ND ( 46.5 ) [100] ND ( 46.2 y[100] ND ( 43.5 Y1001 ND ( 0.937 Y1
trans-1,2-Dichloroethene ND ( 30.2 101001 ND ( 30.0 Y1001 ND ( 28.3 y100] ND ( 0.910 1
trans-1,3-Dichloropropene ND ( 41.5 Y1001 ND ( 41.2 Y [100] ND ( 38.8 01007 ND ( 0.505 1

Compiled: 02/20/0" () = Detection Limit [} = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THP1 TMP1 THP1 TMPZ2
AFP4~SPH-S008-0 AFP4-SPH-S009-0 AFP4-SPH-5010-0 AFP4-SPH-S011-0
01-MAY-2000 01-MAY-2001 01-MAY-2000 02-MAY-2000
PARAMETER 14-16 24-26 30-32 2-4

SWB260B - Volatile Organic Carbons (ug/kg)

1,1,1,2-Tetrachloroethane ND ( 0.785 i ND ( 0.770 ym ND ( 29.5 301007 ND ( 0.27 Y11
1,1,1-Trichloroethane ND ( 0.765 pARD! ND ¢ 0.751 ym ND ( 61.1 Yoo ND ( 0.560 Y1
1,1,2,2-Tetrachloroethane ND ( 0.298 ¥y ND ( 0.293 ymm ND ( 52.2 ) 11001 ND ( 0.479 Yn
1,1,2-Trichloroethane ND { 0.476 b1 g b ] ND ( 0.467 yn ND ( 47.4 y[100] ND ( 0.434 ymm
1,1-Dichloroethane ND ( 0.488 ¥y ND ( 0.479 Mn ND ( 47.3 ) [100]1 ND ( 0.433 M
1,1-Dichloroethene ND ( 0.910 ¥y ND { 0.893 1 ND ( 75.3 )[100] ND ( 0.690 ¥
1,1-Dichloropropene ND ¢ 0.991 1 ND { 0.973 Y1 ND ( 74.5 111001 ND ( 0.683 1
1,2,3-Trichlorobenzene ND ¢ 0.937 Y1 ND ( 0.919 yn ND { 70.3 ) 1100] ND ( 0.644 b Inh
1,2,3-Trichloropropane ND ( 0.367 1 ND ( 0.361 1] ND { 60.2 211007 ND ¢ 0.552 111
1,2,4-Trichlorobenzene ND ( 0.982 i ND ( 0.964 i ND « N7 01003 ND ( 1.08 Yy
1,2,4-Trimethylbenzene ND ( 0.973 1l ND ¢ 0.955 1 ND ( 92.3 y[100] ND { 0.846 M
1,2-Dibromo-3-chloropropane ND ( 0.844 [T ND ( 0.828 )N ND { 81.4 Y[100] ND € 0.746 (11
1,2-Dibromoethane ND ( 0.387 Y1l ND ( 0.379 1 ND ( 47.4 y[100] ND ( 0.434 ym
1,2-Dichlorobenzene ND (0.721 Y ND ( 0.708 Y1 ND ( 64.3 )[1007 ND ( 0.589 [
1,2-Dichloroethane ND ( 0.537 1] ND ( 0.527 ym ND ( 67.9 Y[100] ND ¢ 0.623 yn
1,2-Dichloropropane ND ( 0.643 1 ND ( 0.631 m ND (31.8 Y1007 ND ( 0.29 n
1,3,5-Trimethylbenzene ND ¢ 0.991 ) ND ( 0.973 mn ND ( 96.3 Y [100] ND ( 0.883 i
1,3-Dichlorobenzene ND ( 0.928 i ND { 0.910 i ND ( 75.8 Y[100] ND ( 0.695 )13
1,3-Dichloropropane ND ( 0.340 )11 ND ( 0.334 ) ND { 32.9 ) [100] ND ¢ 0.301 )
1,4-Dichlorobenzene ND ( 0.763 Y ND ( 0.749 1 ND ( 79.7 Y1001 ND ( 0.730 Y[
1-Chlorohexane ND ( 1.36 m ND ( 1.33 M ND ( 85.4 ) [100] ND ( 0.783 )
2,2-Dichloropropane ND ¢ 1.39 ym ND ( 1.57 ) ND ( 70.3 Y1100 ND ( 0.644 ym
2-Chlorotoluene ND ( 0.919 )1 ND ¢ 0.901 11 ND ( 78.9 Y1007 ND ( 0.723 yn
4-Chlorotoluene ND ( 0.857 1 ND ( 0.841 y11 ND { 68.9 10100] ND ( 0.632 M

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Mot Detected NA = Not Applicable
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SITE 1D
LOCATION 1D
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP1 TMP1 TMP1 TMP2
AFP4-SPH-S008-0 AFP4-SPH-S009-0 AFP4-SPH-S010-0 AFP4-SPH-5011-0
01-MAY-2000 01-MaY-2001 01-MAY-2000 02-MAY-2000
PARAMETER 14-16 26-26 30-32 2-4

SW82608 - Volatile Organic Carbons, cont. (ug/kg)

4-1sopropyltoluene ND (1.17 ¥y ND (1.15 Y11 ND ¢ 109 ) [100] ND ¢ 0.995 3
Benzene ND ( 0.701 i ND ( 0.688 N ND ( 38.4 )[100] ND ( 0.352 Yl
Bromobenzene ND { 0.598 M1 ND ( 0.587 i ND ( 54.5 Y1001 ND ( 0.499 ¥y
Bromoch Loromethane ND ( 0.358 Y11 ND ( 0.352 )1 ND ( 53.0 )r100 ND ( 0.486 ([N
Bromodichloromethane ND { 0.524 1] ND ( 0.514 1 ND ( 40,4 Y1007 ND { 0.370 Y1
Bromoform ND ( 2.31 an ND ( 2.27 )1 ND { 49.4 Y [1001 ND ( 0.452 )11
Bromomethane (Methylbromide) ND ( 0.565 N ND ( 0.554 1 ND { 48.9 )1100] ND { 0.448 )1
Carbon tetrachloride ND ( 0.903 M1 ND ( 0.886 ym ND ( 54.2 101001 ND ( 0.497 Y11
Chlorobenzene ND ( 0.866 Y ND ( 0.850 Y11 ND ( 48.3 ) [100] ND ( 0.442 Y [1
Chloroethane ND ( 0.646 Mn ND { 0.634 o ND ( 58.6 101001 ND ( 0.537 )M
Chloroform ND ( 0.627 [ ND { 0.615 ynl ND ¢ 52.1 )r1001 ND ( 0.478 1
Chloromethane ND ( 0.546 Yy ND { 0.536 M ND ( 55.8 y0100] ND ( 0.5M yn
Dibromochloromethane ND ( 0.453 il ND ( D.444 plal ND ( 43.8 ) 100] ND ( 0.402 1
Dibromomethane ND ( 0.266 yin ND ( 0.261 ym ND ( 53.0 y[100] ND ( 0.486 pIRD
Dichlorodifluoromethane ND ( 1.47 bR ND ( 1.45 i ND « 113 )y [100] ND ( 1.03 )
Ethylbenzene ND ( 1.10 ym ND ¢ 1.08 i ND {52:1 Y [100] ND ( 0.478 PR D]
Hexachloro-1,3-butadiene ND ( 1.38 ym ND ( 1.36 1 ND ( 97.6 Y [100] ND ( 0.895 My
Isopropylbenzene ND ( 0.991 bR} ND ( 0.973 1 ND ( 60.1 Y[100] ND ( 0.551 M
Methylene chloride ND ( 0.464 )y ND ( 0.455 1 49.3 (571 Y1007 ND ( 0.523 1
Naphthalene ND ( 0.600 M n ND ( 0.589 1 ND ( 48.9 Y1003 ND ( 0.448 Yyl
Styrene ND ( 0.897 yn ND ( 0.880 )11 ND ( 82.3 Y [100] ND ( 0.755 Y1
Tetrachloroethene ND { 1.38 1 ND ( 1.36 i ND ( 77.8 y[100] ND ( 0.713 ym
Toluene ND ( 0.928 Y11 ND ( 0.910 Y[ ND ( 51.2 01001 ND ( 0.470 Yy
Trichloroethene ND ( 1.14 [ ND (1.12 i 1930 ( 42.8 Y1001 ND ( 0.393 Y1

Compiled: 02/20/07 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE 1D
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THP1 TMP1 THP1 THPZ
AFP4-SPH-S008-0 AFP4-SPH-S009-0 AFP4-SPH-S010-0 AFP4-SPH-S011-0
01-MAY-2000 01-MAY-2001 01-MAY-2000 02-MAY-2000
PARAMETER 14-16 24-26 30-32 2-4

SW8260B - Volatile Organic Carbons, cont. (ug/kg)

Trichlorofluoromethane ND ( 1.02 )11 ND ¢ 1.00 ym ND ( 1M 111007 ND ¢ 1.01 1
Vinyl chloride ND ( 0.806 i1 ND { 0.791 1 ND ( 86.4 ) [100] ND ( 0.792 1
cis-1,2-Dichloroethene ND ( 0.722 Y1 ND { 0.709 Y1 ND { 55.6 ) [1001 ND ( 0.509 pIN !
cis-1,3-Dichloropropene ND ( 0.523 ym ND ( 0.513 )11 ND ( 29.3 y[1001 ND ( 0.269 N
n-Butylbenzene ND 1.1 ym ND ( 1.09 11 ND « 1ur Y [100] ND ( 1.08 i
n-Propylbenzene ND (¢ 1.10 i ND ( 1.08 11 ND { 112 3y 1001 ND ¢ 1.02 o
o-Xylene ND ( 0.800 ymm ND ( 0.785 )11 ND { 49.1 Y1003 ND ( 0.450 n
p-Xylene/m-Xylene ND (2.1 i ND ( 2.07 i ND { 150 y[1001 ND ( 1.38 N
sec-Butylbenzene ND ( 1.06 Y1 ND ( 1.04 )1l ND { 96.5 101001 ND ( 0.885 bIRR]
tert-Butylbenzene ND ( 0.946 ) ND ( 0.928 1 ND ¢ 105 ) [1001 ND ( 0.959 i
trans-1,2-Dichloroethene ND ( 0.919 Y1l ND ( 0.901 Y ND ( 62.0 Y [1007 ND ( 0.568 Y[
trans-1,3-Dichloropropene ND ( 0.509 Y1 ND ( 0.500 Y11 ND ¢ 21.1 Y1001 ND ( 0.194 Y

Compiled: 02/20/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP2 THMP2 TMP2 TMPZ2
AFP4-SPH-5012-0 AFP4-SPH-S013-0 AFP4-SPH-5014-3 AFP4-SPH-5015-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY-2000
PARAMETER 4-6 10-12 12-14 16-18

SWB2608 - Volatile Organic Carbons (ug/kg)

1,1,1,2-Tetrachloroethane ND ( 29.3 211001 ND ( 27.1 Y100 ND { 0.265 MM ND { 26.9 Y1007
1,1,1-Trichloroethane ND ( 60.6 ) [100] ND { 56.1 Y1001 ND { 0.550 11 ND { 55.6 J[1007
1,1,2,2-Tetrachloroethane ND ( 51.8 Y[100] ND ( 47.9 )[1001 ND ( 0.470 ¥y ND { 47.5 1007
1,1,2-Trichloroethane ND ( 47.0 ) [100] ND ( 43.5 11007 ND ( 0.426 y[11 ND ( 43.1 )[100]
1,1-Dichloroethane ND { 46.9 )[100] ND { 43.4 11001 ND ( 0.425 M1 ND ( 43.1 201007
1,1-Dichloroethene ND ( 74.7 ) (1001 ND ( 69.1 )[1001 ND ( 0.677 Y1 ND ( 68.6 201001
1,1-Dichloropropene ND { 73.9 101001 ND ( 68.4 Y1001 ND ( 0.670 yn ND ( 67.9 01001
1,2,3-Trichlorobenzene ND ( 69.7 111001 ND ( 64.5 )1100] ND ( 0.632 1 ND ( 64.0 )[100]
1,2,3-Trichloropropane ND ( 59.7 J0100) ND ( 55.2 )[100] ND ( 0.542 e ND ( 54.8 )100]
1,2,4-Trichlorobenzene ND ( 16 y[1003 ND ( 108 1110037 ND ( 1.06 Yy ND ( 107 Y1007
1,2,4-Trimethylbenzene ND { 91.5 )[100] ND ( 84.7 )[1001 ND ( 0.830 ¥ 19.3 ( 84.0 )01001
1,2-Dibromo-3-chloropropane ND ( 80.7 Y1001 ND ( 74.7 J[1001 ND ( 0.733 Y11 ND ( 74.2 Y01001
1,2-Dibromoethane ND ( 47.0 y[100] ND ( 43.5 )[100] ND ( 0.426 1 ND ( 43.1 Y1001
1,2-Dichlorobenzene ND ( 63.7 Yoo ND { 59.0 ) [1001 ND ( 0.578 Y1 ND ( 58.5 Y1003
1,2-Dichloroethane ND ( 67.3 yr1oog ND { 62.3 )[1001 ND ¢ 0.611 ym ND ( 61.8 Y1003
1,2-Dichloropropane ND ( 31.5 Y1007 ND { 29.2 Y1001 ND ( 0.286 1 ND ( 28.9 Y100
1,3,5-Trimethylbenzene ND ( 95.5 )00 ND ( 88.4 y[1001 ND { 0.867 )11 ND ( 87.7 11001
1,3-Dichlorobenzene ND ( /5.2 Y1001 ND ( 69.5 )1100) ND { 0.682 1] 17.8 { 69.0 201007
1,3-Dichloropropane ND ( 32.6 y[100] ND ( 30.2 )1100] ND ( 0.296 )1 ND ( 29.9 y[1001
1,4-Dichlorobenzene ND ( 79.0 Y[100] ND ( 73.1 01003 ND ( 0.77 1 ND ( 72.5 Yoo
1-Chlorohexane ND ( B4.7 Y1001 ND ( 78.3 Y1001 ND ( 0.768 11 ND ( 77.8 )YL[100]7
2,2-Dichloropropane ND ( 69.7 Y1001 ND ( 64.5 Y1001 ND ( 0.632 )i ND ( 64.0 ) [100]
2-Chlorotoluene ND ( 78.2 ) 11001 ND (72.4 101007 ND ( 0.709 i ND (71.8 Y1001
4-Chlorotoluene ND ( 68.3 100 ND ( 63.2 Y1003 ND ( 0.620 Y[ ND ( 62.7 Y100

Compiled: 02/20/01 () = Detection Limit {1 = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE 1D
LOCATION 1D
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP2 TMP2 TMP2 T™MP2
AFP4-SPH-S012-0 AFP4-5SPH-5013-0 AFP4-SPH-5014-3 AFP4&-SPH-5015-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY-2000
PARAMETER L-6 10-12 12-14 16-18

SWB260B - Volatile Organic Carbons, cont. (ug/kg)

4-1sopropyl toluene ND ( 108 301007 ND ( 99.6 1007 ND ( 0.977 M1 22.0 ( 98.9 ) 1001
Benzene ND ( 38.1 Y1001 ND ( 35.2 311007 ND ( 0.345 )11 ND ( 35.0 Y1001
Bromobenzene ND ( 54.0 Y1001 ND ( 50.0 ) [100] ND ( 0.490 1 ND ( 49.6 Y1001
Bromochloromethane ND ( 52.6 )[1001 ND ( 48.6 11007 ND ( 0.477 Y ND ( 48.3 Y1001
Bromodichloromethane ND ( 40.0 )1100]1 ND ( 37.0 ) [100] ND ( 0.363 Y1 ND ( 36.8 Y[100]
Bromoform ND ( 48.9 301003 ND ( 45.3 201003 ND ( 0.444 1 ND ( 44.9 Y1001
Bromomethane (Methylbromide) ND ( 48.4 301003 ND ( 44.8 ) (1003 ND ( 0.440 ym ND ( 46.5 Y1007
Carbon tetrachloride ND ( 53.7 )[1001 ND ( 49.7 ) [100] ND ( 0.487 )1 ND ( 49.3 ) [100]
Chlorobenzene ND ( 47.9 y100] ND ( 44.3 Y1001 ND ( 0.434 Y11 ND ( 44.0 Y[100]
Chloroethane ND { 58.1 Y1007 ND ( 53.8 Y1003 ND ( 0.527 i ND ( 53.4 Y1001
Chloroform ND £-51:7 )[1003 ND ( 47.8 ) (1003 ND ( 0.469 N ND ( 47.5 Y[100]
Chloromethane ND ( 55.3 201003 ND ( 51.2 J0100] ND ( 0.502 )11 ND ( 50.8 Y100]
Dibromochloromethane ND ( 43.5 ) [100] ND ( 40.2 3 0100] ND ( 0.394 Y ND ( 39.9 Y1003
Dibromomethane ND ( 52.6 1001 ND ( 48.6 ) [1001 ND ( 0.477 i1 ND ( 48.3 Y[100]
Dichlorodifluoromethane ND ( 112 yr1001 ND ( 103 100 ND ¢ 1.01 Y1 ND (¢ 102 Y[100]
Ethylbenzene ND ¢ 51.7 )10 ND ( 47.8 yrioom ND ( 0.469 i1 ND ( 47.5 Y1003
Hexachloro-1,3-butadiene ND ( 96.8 Y1001 ND ( 89.6 1003 ND ( 0.878 yn ND ( 88.9 Y1001
Isopropylbenzene ND { 59.6 01003 ND ¢ 55.1 ) [100] ND ( 0.541 1N ND ( 54.7 Y1001
Methylene chloride 47.6 { 56.6 )10 47.2 ( 52.3 ) (1003 ND ( 0.513 ¥y 1 51.8 ( 52.0 Y100
Naphthalene ND ( 48.4 0100] ND ( &44.8 ) [100] ND ( 0.440 Y1 ND ( 44.5 Y1001
Styrene ND ( 81.6 1003 ND ( 75.5 ) 1001 ND ( 0.741 y1 ND ( 75.0 Y1007
Tetrachloroethene ND (771 )[100] ND ( 71.4 1007 ND ( 0.700 )1 ND ( 70.8 Y100
Toluene ND ( 50.8 Y[100] ND ( 47.0 301001 ND ( 0.461 [ ND ( 46.7 Y[100]
Trichloroethene 3890 ( 42.5 301003 251 ( 39.3 1001 ND ( 0.385 ym 94.6 ( 39.0 Y1001

Compi led: 02/20/01 () = Detection Limit [J = Dilution Factor ND = Not Detected NA = Not Applicable
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SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THMPZ THP2 TMP2 TMP2
AFP4-SPH-5012-0 AFP4-SPH-5013-0 AFP&4-SPH-S014-3 AFP4-SPH-5015-0
02-MAY-2000 02-MAY-2000 02-MAY-2000 02-MAY-2000
PARAMETER 4-6 10-12 12-14 16-18

SW8260B - Volatile Organic Carbons, cont. (ug/kg)

Trichlorofluoromethane ND ( 110 111001 ND « 10 Y1003 ND { 0.994 1l ND ¢ 10 Y1007
vinyl chloride ND ( 85.6 31100] ND ( 79.2 ) [1001 ND { 0.777 1 ND { 78.7 )[100]
cis-1,2-Dichloroethene ND { 55.1 )[100] ND ( 51.0 Y1003 ND ( 0.500 1 ND { 50.6 )y [100]
cis-1,3-Dichloropropene ND { 29.1 )[1001 ND ( 26.9 Y1007 ND { 0.264 1 ND { 26.7 y[100]
n-Butylbenzene ND « 16 )[100]1 ND ( 108 Y1003 ND ( 1.06 1 ND ¢ 107 Y100
n-Propylbenzene ND ¢« 1M ) 11001 ND ¢ 102 Y1001 ND ¢ 1.00 Y11 ND ¢ 102 Y[100]
o-Xylene : ND ( 48.6 ) [1001 ND ( 45.0 Y1001 ND ( 0.441 Y11 ND ( 44.7 ) [100]1
p-Xylene/m-Xylene ND ( 149 y[100]1 ND ( 138 Y1001 ND ( 1.35 yin ND ( 137 Y [1001
sec-Butylbenzene ND ( 95.7 3[100] ND ( 88.6 Y [100] ND ( 0.868 M1 ND ( B7.9 y[1001
tert-Butylbenzene ND ( 104 ) [100] ND ( 96.0 Y1001 ND (¢ 0.941 M1 ND { 95.3 Y1001
trans-1,2-Dichloroethene ND { 61.5 )[100] ND ( 56.9 y[1001 ND ( 0.558 ¥y ND { 56.4 y[100]
trans-1,3-Dichloropropene ND { 20.9 ) [100] ND ( 19.4 11007 ND ( 0.190 y11 ND ( 19.2 )[100]

Compiled: 02/20/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 1
SITE ID

LOCATION ID

SAMPLE ID

DATE SAMPLED

BEG. DEPTH - END DEPTH (FT.)
Bldg181 Bldg181 Bldg181 Bldg181
T™MP2 TMP2 T™MP2 TMP2
AFP4-SPH-5016-0 AFP4&-SPH-8017-0 AFP4-SPH-5018-0 AFP4-SPH-5019-0
20-Nov-2000 20-NoV-2000 20-NOov-2000 20-Nov-2000

PARAMETER 2-4 4-6 10-12 12-14
SW8260B - Volatile Organic Carbons (ug/kg)
1,1,1,2-Tetrachloroethane ND ( 0.350 1] ND ( 0.347 1 ND ( 0.527 i ND ( 0.385 y1
1,1,1-Trichloroethane ND ( 0.222 1] ND ( 0.220 M ND ( 0.334 ymn ND ( 0.244 ¥l
1,1,2,2-Tetrachloroethane ND ( 0.423 Y1) ND ( 0.420 i ND ( 0.636 1 ND ( 0.465 1
1,1,2-Trichloroethane ND { 0.339 Y11 ND { 0.336 Y [1] ND ( 0.510 1 ND (¢ 0.373 1
1,1-Dichloroethane ND uJ ¢ 0.353 M1 ND ( 0.350 1) ND ( 0.531 11 ND ( 0.388 e
1,1-Dichloroethene ND ( 0.258 )1 ND { 0.256 )11 ND ( 0.389 31 ND ( 0.284& Y[
1,1-Dichloropropene ND ( 0.397 Y1 ND ( 0.394 M1 ND ( 0.597 e ND ( 0.436 ¥
1,2,3-Trichlorobenzene ND ( 0.579 )1 ND ( 0.574 )1 ND ( 0.871 Y1 ND ( 0.637 Y[
1,2,3-Trichloropropane ND { 0.561 pINh} ND ( 0.557 mn ND ( 0.845 i ND ( 0.617 1
1,2,4-Trichlorobenzene ND ( 0.624 N ND { 0.620 ym ND ( 0.940 N ND ( 0.687 M
1,2,4-Trimethylbenzene ND ( 0.449 yr1l ND ( 0.445 yn ND ( 0.676 Y1 ND ( 0.494 pERD|
1,2-Dibromo-3-chloropropane ND ( 0.483 ¥ ND { 0.459 ¥ 11 ND ( 0.696 ) ND ( 0.509 )1
1,2-Dibromoethane ND ( 0.2¢M 1 ND ( 0.289 1] ND ( 0.438 Y1) ND ( 0.320 ym
1,2-Dichlorobenzene ND { 0.299 1 ND ( 0.297 yn ND ( 0.450 )1 ND ( 0.329 1
1,2-Dichloroethane ND ( 0.252 ym ND ( 0.250 1 ND ( 0.380 Y ND ( 0.277 )11
1,2-Dichloropropane ND ( 0.29 ym ND ( 0.289 i ND ( 0.438 yn ND ( 0.320 M
1,3,5-Trimethylbenzene ND ( 0.448 ym ND ( 0.445 o ND ( 0.674 )1 ND ( 0.493 y[11
1,3-Dichlorobenzene ND ( 0.412 yn ND ( 0.409 o KD ( 0.621 pIR] ND ( 0.454 31
1,3-Dichloropropane ND ( 0.131 m ND ( 0.130 Y1 ND ¢ 0.197 1 ND ( 0.144 ym
1,4-Dichlorobenzene ND ¢ 0.555 Yl ND { 0.551 i1 ND ( 0.836 ¥ ND (¢ 0.6M yn
1-Chlorohexane ND ( 0.487 1 ND ( 0.483 Y] ND ( 0.733 1 ND ( 0.535 Y1)
2,2-Dichloropropane ND ( 0.333 ym ND ( 0.331 Y11 ND ( 0.502 )11 ND ( 0.367 Yy
2-Chlorotoluene ND ( D.662 1 ND ( 0.657 1 ND ( 0.996 13 ND ( 0.728 ym
4-Chlorotoluene ND ( 0.703 Y1 ND ( 0.698 1 ND ( 1.06 1 ND (¢ 0.774 yI1]

Compi led: 05/10/01 (9]

= Detection Limit

[ = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 2

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP2 TMP2 TMP2 TMP2
AFP4-SPH-5016-0 AFP4-SPH-5017-0 AFP4-5PH-5018-0 AFP4-SPH-5019-0
20-NOV-2000 20-Nov-2000 20-NOoV-2000 20-NOV-2000
PARAMETER 2-4 4-6 10-12 12-14

SW8260B - Volatile Organic Carbons, cont. (ug/kg)

4-[sopropyltoluene ND ( 0.5608 ) ND ( 0.604 Y1 ND ( 0.916 y[11 ND ( 0.669 ¥y
Benzene ND ( 0.308 )11 ND ( 0.306 Y11 WD ( 0.464 [ ND ( 0.339 yn
Bromobenzene ND ( 0.281 ¥y ND ( 0.279 Y ND ( 0.424 1 ND ( 0.310 1
Bromoch loromethane ND { 0.363 ym ND ( 0.360 ym ND ( 0.546 Y1 ND { 0.399 1
Bromodichloromethane ND { 0.350 Y [1] ND ( 0.347 1] ND { 0.527 Y11 ND ( 0.385 Y11
Bromoform ND ( 0.505 Y1l ND ( 0.501 ¥ ND ( 0.760 V(1] ND ( 0.556 Y1
Bromomethane (Methylbromide) ND ud ( 0.321 M1l ND ( 0.319 1] ND ( 0.484 211 ND ( 0.354 1
Carbon tetrachloride ND { 0.407 Y11 ND ( 0.404 M1 ND ( 0.613 )M ND ( 0.448 M
Chlorobenzene ND ( 0.247 Y1) ND ( 0.245 y[1] ND ( 0.372 ) ND ( 0.272 Y
Chloroethane ND ( 0.391 yn ND ( 0.388 )M ND ( 0.588 ¥ ND ( 0.430 Y1
Chloroform ND ( 0.146 ¥ ND ( 0.145 Y11 ND ( 0.220 1 ND ( 0.161 Y1
Chloromethane ND ( 0.599 ymnm ND ( 0.694 Y1 ND ( 1.05 Yl ND { 0.769 bIgb]
Dibromochloromethane ND ( 0.317 M1 ND ( 0.315 ym ND ( 0.477 Y ND ( 0.349 101]
Dibromomethane ND ( 0.283 1 ND ( 0.281 b Ig)] ND ( 0.426 Y ND ( 0.312 11
Dichlorodifluoromethane ND ( 0.299 i ND { 0.297 M ND ( 0.450 ym ND ( 0.329 MM
Ethylbenzene ND ( 0.364 11 ND ( 0.361 1 ND ( 0.548 Y ND ( 0.400 1
Hexachlore-1,3-butadiene ND ( 0.816 y1 ND { 0.810 1 ND ( 1.23 m ND ( 0.898 1]
Isopropylbenzene ND ( 0.39 )y ND ¢ 0.39 ¥ ND ( 0.593 i ND ( 0.434 Y11
Methylene chloride ND ( 0.234 [ ND ( 0.232 Y1l ND ( 0.352 Y1) ND ( 0.257 Y11
Naphthalene ND ( 0.487 i ND ( 0.483 1] ND ( 0.733 1] ND { 0.536 Y[11
Styrene ND ( 0.294 n ND ( 0.292 1l ND ( 0.442 Y11 ND ( 0.323 [
Tetrachloroethene ND ( 0.416 Yy ND ( 0.413 ¥y ND ( 0.626 )11 ND ( 0.457 1l
Toluene ND ( 0.264 Y1 ND ( 0.262 Y1 ND ( 0.398 1 ND ( 0.291 11
Trichloroethene ND ( 0.368 Y1l 38.2 ( 0.365 Y KD ( 0.554 1M ND ( 0.405 y[13

Compiled: 05/10/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC AMALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 3
SITE 1D
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)
Bldg181 Bldg181 Bldg181 Bldg181
TMP2 THP2 TMP2 T™MP2
AFP4-SPH-5016-0 AFP4-SPH-S017-0 AFP4-SPH-S018-0 AFP4-SPH-S019-0
20-NOV-2000 20-NOV-2000 20-NOV-2000 20-NOV-2000

PARAMETER 2-4 4-6 10-12 12-14
SWB260B - Volatile Organic carbons, cont. (ug/kg)

Trichlorof luoromethane ND ( 0.340 N ND ( 0.338 1 ND ( 0.513 M ND ( 0.374 Y1l
Vinyl chloride ND { 0313 i1l ND { 0.310 i1l ND ( 0.471 11 ND ( 0.344 y1l
cis-1,2-Dichloroethene ND { 0.240 1 ND ( 0.238 1 ND ¢ 0.361 Ml ND { 0.264 1
cis-1,3-Dichloropropene ND ( 0.279 i ND ( 0.277 Y11 ND ( 0.420 i ND ( 0.307 Nl
n-Butylbenzene ND ¢ 0.721 Yy ND ( 0.716 y1l ND ( 1.09 1 ND ( 0.793 1l
n-Propylbenzene ND ( 0.640 ¥yl ND ( 0.636 Y1l ND ( 0.964 ¥y ND { 0.704 1M
o-Xylene KD { 0.406 111 ND ¢ 0.403 Y11 ND { 0.612 1 ND { 0.647 ) [1]
p-Xylene/m-Xylene ND { 0.693 pEN)] ND ( 0.688 b IR0 ND ( 1.04 31 ND ( 0.762 Y1l
sec-Butylbenzene ND { 0.539 Y11 ND ( 0.535 Y11 ND ¢ 0.811 M1 ND ( 0.593 Yy
tert-Butylbenzene ND { 0.435 yrl ND ( 0.432 bR} ND ( 0.655 y ND ( 0.478 Yy
trans-1,2-Dichloroethene ND UJ ¢ 0.282 y1l ND ( 0.280 Y13 ND { 0.425 Y11 ND ¢ 0.311 y1
trans-1,3-Dichloropropene ND ( 0.388 ¥y ND ( 0.385 ol ND ( 0.584 mn ND ( 0.427 1

Compiled: 05/10/01 O

= Detection Limit

[1 = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 4
SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)
Bldgi181 Bldg181 Bldg181 Bldg181
TMP2 TMP3 TMP3 TMP3
AFP4-SPH-S020-3 AFP&-SPH-5021-0 AFP4-SPH-5022-0 AFP4-SPH-5023-0
20-NOov-2000 20-NOv-2000 20-NOV-2000 20-Nov-2000
PARAMETER 16-18 2-4 6-8 24-26
SWB260B - Volatile Organic Carbons (ug/kg)
1,1,1,2-Tetrachloroethane ND ( 0.379 Y1 ND ( 0.466 My ND ( 0.455 1 ND ( 0.445 M
1,1,1-Trichloroethane ND ( 0.240 YN ND ( 0.295 Y1 ND ( 0.288 1 ND ( 0.282 Y1)
1,1,2,2-Tetrachloroethane ND ( 0.458 n ND ( 0.562 ¥y ND ( 0.549 Y[ ND ( 0.537 Y[11
1,1,2-Trichloroethane ND ( 0.367 el ND ( 0.451 IR} ND ( 0.440 yn ND ( 0.430 ¥y
1,1-Dichloroethane KD ( 0.382 ¥ ND ( 0,469 yn ND ( 0.458 Y11 ND ( 0.448 ¥y11
1,1-Dichloroethene ND { 0.280 ¥y ND ( 0.343 n ND ( 0.335 1 ND ( 0.328 ¥y
1,1-Dichloropropene ‘ ND { 0.430 y[11 ND ( 0.528 )1 ND ( 0.515 Y ND ( 0.504 Jm
1,2,3-Trichlorobenzene ND ( 0.627 1 ND ( 0.770 Y[ ND ( 0.752 1 ND ( 0.735 M
1,2,3-Trichloropropane ND ( 0.608 n ND ( 0.747 )11 ND ( 0.729 Y1l ND ( 0.713 yn
1,2,4-Trichlorobenzene ND ( 0.677 M ND ( 0.831 Y[ ND ( 0.811 Y11 ND ( 0.794 Y1)
1,2,4-Trimethylbenzene ND ( 0.486 e ND ( 0.597 n ND ¢ 0.583 Y1 ND ( 0.570 Y
1,2-Dibromo-3-chloropropane ND ( 0.501 Yt ND ( 0.615 ym ND { 0.601 Y11 ND ( 0.588 )1
1,2-Dibromoethane ND ( 0.315 Y11 ND { 0.387 Y1 ND ( 0.378 Yy ND ( 0.370 )11
1,2-Dichlorobenzene ND ( 0.324 bIND] ND ( 0.398 Yt ND ( 0.388 ym ND ( 0.380 ¥
1,2-Dichloroethane ND ( 0.273 1] HD ( 0.335 Y1 ND ( 0.327 Y[ ND ( 0.320 11
1,2-Dichloropropane ND ( 0.315 313 ND ( 0.387 Y11 ND (¢ 0.378 Y11 ND { 0.370 ¥
1,3,5-Trimethylbenzene ND ( 0.485 Y ND ( 0.596 31 ND ( 0.582 Y ND ( 0.569 [
1,3-Dichlorobenzene ND ( 0.447 Y[ ND ( 0.548 y[11 ND ¢ 0.536 )1 ND ( 0.524 [l
1,3-Dichloropropane ND ( 0.142 N ND ( 0.174 31 ND ¢ 0.170 ym ND ( 0.166 Y1
1,4-Dichlorobenzene ND ( 0.602 M1 ND ( 0.739 )11 ND ( 0.721 Y[ ND ( 0.705 3
1-Chlorchexane ND ( 0.527 11 ND ( 0.648 Mn ND ( 0.632 Y11 ND ( 0.619 Y1
2,2-Dichloropropane ND ( 0.361 Y11 ND ( 0.444 Y11 ND ( 0.433 N ND ( 0.424 Y11
2-Chlorotoluene ND (¢ 0.717 y[11 ND ( 0.880 y[11 ND ( 0.860 ¥ ND ( 0.841 1]
4-Chlorotoluene ND ( 0.762 Y1 ND ( 0.936 1 ND ( 0.914 1 ND ¢ 0.894 1

Compiled: 05/10/D1

() = Detection Limit

[1 = Dilution Factor ND = Not Detected

NA = Not Applicable



TABLE 3 RESULTS OF ORGAMIC AMALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 5
SITE ID

LOCATION ID

SAMPLE ID

DATE SAMPLED

BEG. DEPTH - END DEPTH (FT.)
Bldg181 Bldg181 Bldg181 Bldg181
TMP2 TMP3 TMP3 TMP3
AFP4-SPH-S020-3 AFP4-SPH-S021-0 AFP4-SPH-5022-0 AFP4-SPH-5023-0
20-Nov-2000 20-NOov-2000 20-Nov-2000 20-NOV-2000

PARAMETER 16-18 2-4 6-8 24-26
SWB260B - Volatile Organic Carbons, cont. (ug/kg)
4-Isopropyltoluene ND { 0.659 ¥y ND ( 0.809 y[11 ND ( 0.790 Y1l ND ( 0.773 Y[
Benzene ND ¢ 0.334 yim ND { 0.410 ¥ 1] ND ( 0.401 i ND ( 0.392 )1
Bromobenzene ND ¢ 0.305 ¥y ND ( 0.374 M ND ( 0.366 y[11 ND ( 0.358 y1
Bromoch Loromethane ND ( 0.393 N ND ( 0.483 y[M ND ( 0.472 Y[ ND ( 0.461 Y11
Bromodichloromethane ND { 0.379 Y1 ND ( 0.466 Y[ ND ( 0.455 )1 ND ( 0.445 1
Bromoform ND ( 0.547 1 ND ( 0.672 31 ND ( 0.656 )13 ND ( D.642 ¥
Bromomethane (Methylbromide) ND ( 0.348 1] ND ( 0.427 Y1l ND ( 0.418 i ND ( 0.408 y[11
Carbon tetrachloride ND ( D.441 Y11 ND ( 0.542 1 ND ( 0.529 Y[ ND ( 0.517 11
Chlorcbenzene ND ( 0.267 Y11 ND ( 0.328 Y1 ND ¢ 0.321 [ ND ( 0.314 1]
Chloroethane ND ( 0.423 M ND ( 0.520 mn ND ( 0.508 1 ND ( 0.496 MM
Chloroform ND ( 0.159 M ND ( 0.195 11 ND ( 0.190 31 ND ( 0.186 Y [11
Chloromethane ND ( 0.757 a1 ND ( 0.930 i ND ( 0.908 yn ND ( 0.888 Y1l
Dibromochloromethane ND { 0.344 ) [1] ND ( 0.422 Y1 ND ¢ 0.412 ¥y ND ( 0.403 ¥y [N
Dibromomethane ND ( 0.307 1 ND ( 0.377 1N ND ( 0.368 Yyl ND ¢ 0.360 )1
Dichlorodifluoromethane ND ( 0.324 1] ND ( 0.398 Y1 ND ( 0.388 1] ND ( 0.380 Y1
Ethylbenzene ND ( 0.394 Yy ND ( 0.484 Y1 ND ( 0.473 1 ND ( 0.462 Yy
Hexachloro-1,3-butadiene ND ( 0.884 ¥y ND ¢ 1.09 Y1 ND ( 1.06 1 ND ( 1.04 bInb!
Isopropylbenzene ND ( 0.427 yin ND ¢ 0.524 ¥y ND ( 0.512 ym ND ¢ 0.501 mn
Methylene chloride ND ( 0.253 ¥y ND ¢ 0.311 1 ND ( 0.304 011 ND ¢ 0.297 y[1
Naphthalene ND ( 0.527 Yy [11 ND ( 0.648 111 ND ( 0.632 ¥y 1 ND ( 0.619 Y1
Styrene ND ¢ 0.318 )1 ND { 0.391 Y11 ND ( 0.382 [ ND ( 0.373 Yy
Tetrachloroethene ND ¢ 0.451 1 ND ( 0.553 Y[ ND ( 0.540 ¥ ND ¢ 0.528 1
Toluene ND ( 0.286 1 5.03 ¢ 0.351 ¥yl 5.21 ( 0.343 N ND ( 0.336 ¥y
Trichloroethene ND ( 0.399 Y ND ( 0.490 pIN] ND ( 0.478 Y[1] ND ( 0.468 y11

Compiled: 05/10/01 O

= Detection Limit []

= Dilution Factor

ND = Not Detected MNA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 6
SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)
Bldg181 Bldg181 Bldg181 Bldg181
TMP2 TMP3 TMP3 TMP3
AFP4-SPH-5020-3 AFP4-SPH-S021-0 AFP&4-SPH-5022-0 AFP4-SPH-S023-0
20-NOV-2000 20-NOvV-2000 20-NOV-2000 20-Nov-2000
PARAMETER 16-18 2-4 6-8 24-26
SW8260B - Volatile Organic Carbons, cont. (ua/kg)
Trichlorof luoromethane ND ( 0.369 11 ND ( 0.453 1 ND ( 0.442 Yyl ND ( 0.433 Y1
Vinyl chloride ND ( 0.339 YI1] ND ( 0.416 1] ND ( 0.406 Y11 ND ( 0.397 Y11
cis-1,2-Dichloroethene ND ( 0.260 M1 ND ( 0.319 ¥ ND ( 0.312 yn ND ( 0.305 i
cis-1,3-Dichloropropene ND ( 0.302 M1 ND ( 0.37 1 ND ( 0.362 Y1 ND ( 0.354 11
n-Butylbenzene ND ( 0.781 bE N ND { 0.959 pAN B! ND ( 0.936 ym ND ( 0.916 1
n-Propylbenzene ND ( 0.5694 M1 ND ( 0.852 11 ND ( 0.832 ) ND ( 0.813 bah]
o-Xylene ND ( 0.440 M1 ND ( 0.540 ym ND ( 0.528 ym ND ( 0.516 ym
p-Xylene/m-Xylene ND ( 0.751 My ND { 0.922 i ND ¢ 0.900 Y ND ( 0.880 Y1)
sec-Butylbenzene ND ( 0.584 m ND ¢ 0.717 Y1 ND ( 0.700 1 ND ( 0.685 31
tert-Butylbenzene ND ( 0.47 1 ND ( 0.578 1 ND { 0.565 Y11 ND ( 0.552 M
trans-1,2-Dichloroethene ND ( 0.306 e ND ( 0.376 M1 ND (¢ 0.367 YI[11 ND ¢ 0.359 yin
trans-1,3-Dichloropropene ND ¢ 0.420 bIRb ND ( 0.516 M1 ND { 0.504 1 ND { 0.493 21

Compiled: 05/10/01 [®)

= Detection Limit

[1 = Dilution Factor

ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC AMNALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 7

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THP3 TMP3 TMP3 TMP1
AFP4-SPH-5024-0 AFP4-SPH-8025-0 AFP4-5PH-5025-1 Dup of AFP4-SPH-S027-0
AFP4-SPH-5025-0
20-Nov-2000 20-Nov-2000 20-NoV-2000 20-NOvV-2000
PARAMETER 28-30 30-32 30-32 4-6

SWB260B - Volatile Organic Carbons (ug/kg)

1,1,1,2-Tetrachloroethane ND ( 0.458 1 ND ( 0.411 )1 ND ( 0.376 i ND ( 0.359 Y11
1,1,1-Trichloroethane ND ( 0.290 ¥y ND ( 0.260 11 ND ( 0.238 M ND ( 0.228 1
1,1,2,2-Tetrachloroethane ND ¢ 0.553 1 ND ( 0.496 1 ND ( 0.455 013 ND ( 0.434 1
1,1,2-Trichloroethane ND { 0.443 ¥ 11 ND { 0.397 ¥ ND ( 0.364 M ND ( 0.347 )
1,1-Dichloroethane ND ( 0.461 Y11 ND ( 0.414 Y011 ND ( 0.379 1l ND ( 0.362 )1
1,1-Dichloroethene ND ( 0.338 Y11 ND { 0.303 yn ND ( 0.278 b gb] ND ( 0.265 Y1
1,1-Dichloropropene ND ( 0.519 1 ND ( 0.465 ¥y ND ( 0.427 )1 ND { 0.407 }[11
1,2,3-Trichlorobenzene ND { 0.737 1 ND { 0.679 11 ND ( 0.622 M1 ND ( 0.594 )M
1,2,3-Trichloropropane ND { 0.734 )11 ND ( 0.658 31l ND ( 0.604 Y1 ND ( 0.576 ym
1,2,4-Trichlorobenzene ND { 0.817 1 ND { 0.733 ym ND { 0.672 1 ND { 0.641 M
1,2,4-Trimethylbenzene 7.50 { 3.15 Y ND ( 0.526 11 ND ( 0.483 ¥y 10.1 ( 2.74 31
1,2-Dibromo-3-chloropropane ND ( 0.605 y1 ND ( 0.543 1 ND ( 0.497 1 ND ( 0.475 Y[
1,2-Dibromoethane ND ( 0.381 YN ND ( 0.341 1 ND ( 0.313 Y11 ND ( 0.299 111
1,2-Dichlorobenzene ND ( 0.3 N ND ( 0.351 ym ND ( 0.321 ym ND ( 0.307 1
1,2-Dichloroethane ND ( 0.330 1 ND ( 0.296 yn ND ( 0.27 1 ND ( 0.259 y[N
1,2-Dichloropropane ND ( 0.381 M ND ( 0.341 1 ND ( 0.313 1 ND ( 0.299 ¥
1,3,5-Trimethylbenzene ND ¢ 0.586 ) ND ( 0.525 i ND ( 0.482 yn ND ( 0.459 i
1,3-Dichlorobenzene ND ( 0.539 yn ND ( 0.484 1 ND ( 0.443 yn ND { 0.423 ¥
1,3-Dichloropropane ND ¢ 0.171 ¥ ND { 0.153 yin ND ( 0.141 1 ND ( 0.134 1
1,4-Dichlorobenzene ND ( 0.726 Yy ND ( 0.651 i ND ( 0.597 ¥y ND { 0.570 ¥
1-Chlorohexane ND ( 0.637 Y13 ND ¢ 0.57M Y[ ND ( 0.524 N ND ( 0.499 )1
2,2-Dichloropropane ND ( 0.436 Yy ND ( 0.3 11 ND ¢ 0.359 ¥ ND ( 0.342 )
2-Chlorotoluene ND ( 0.865 Y[ ND { 0.776 Yy ND { 0.712 ¥y ND ( 0.679 yin
4&-Chlorotoluene ND ( 0.920 ym ND ( 0.825 Y ND ({ 0.756 Y11 ND ( 0.722 Y[1]

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC AMALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 8

SITE ID
LOCATION ID
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THP3 TMP3 TMP3 TMP1
AFP4-SPH-5024-0 AFP4-SPH-S025-0 AFP4-SPH-5025-1 Dup of AFP4-SPH-5027-0
AFP4-SPH-5S025-0
20-NOV-2000 20-Nov-2000 20-NOV-2000 20-Nov-2000
PARAMETER 28-30 30-32 30-32 4-6

SWB260B - Volatile Organic Carbons, cont. (ug/kg)

&-Isopropyltoluene ND ¢ 0.795 ym ND { 0.713 yn ND ( 0.654 Y1 ND ( 0.624 My
Benzene 6.09 ( 0.403 11 10.5 { 2.04 M 2.9 ( 2.02 Y11 19.0 ( 1.88 My
Bromobenzene ND ( 0.368 )11 ND ( 0.330 N ND ( 0.303 Y1 ND ( 0.289 M1
Bromoch loromethane ND ( 0.475 [ ND ( 0.426 i ND ( 0.390 Y1l ND ( 0.372 Y
Bromodichloromethane ND ( 0.458 1 ND ( 0.41 M ND ( 0.376 1 ND ( 0.359 1
Bromoform ND ( 0.660 1l ND ( 0.592 mn ND ( 0.543 y[1 ND { 0.518 ym
Bromomethane (Methylbromide) ND ( 0.420 11 ND ( 0.377 n ND ( 0.346 ym ND ( 0.330 Y13
Carbon tetrachloride ND ( 0.532 ¥y ND ( 0.478 m ND ( 0.438 Yy ND ( 0.418 ym
Chlorobenzene ND ( 0.323 11 ND ( 0.290 b IS0 ND ( 0.265 yin ND ( 0.253 Y1
Chloroethane ND { 0.511 11 ND ( 0.458 ym ND ( 0.420 Yy ND ( 0.401 ¥y
Chloroform ND (¢ 0.191 ¥y ND ( 0.172 1 ND ( 0.157 Y1 ND ( 0.150 bIs b
Chloromethane ND ( 0.914 ¥y ND { 0.820 1 ND ( 0.752 Yy ND ( 0.717 M1
Dibromochloromethane ND ( 0.415 ¥y ND { 0.372 N ND ( 0.341 Y1l ND { 0.325 1]
Dibromomethane ND ( 0.370 ¥y ND { 0.332 yn ND ( 0.305 Yy ND ( 0.291 bIab!
Dichlorodif luoromethane ND ( 0.391 ¥y ND { 0.351 N ND ( 0.321 yn ND ( 0.307 1l
Ethylbenzene 20.6 ( 2.55 Y11 12.5 { 2.41 b 140] 13.9 (2.38 Y1) 48.0 ( 2.22 n
Hexachloro-1,3-butadiene ND (¢ 1.07 )11 ND ( 0.957 1 ND ( 0.877 ¥y ND ( 0.837 pESN!
Isopropylbenzene ND ¢ 0.515 Yy ND { 0.462 N ND ( 0.424 n ND ( 0.404 1
Methylene chloride ND B ( 1.64 Yy ND B (1.55 i ND B (1.53 1 ND ( 1.43 1]
Naphthalene ND ( 0.637 11 ND { 0.571 p1g%] ND ( 0.524 M 5.46 ( 0.499 1
Styrene ND ( 0.384 1 ND { 0.344 i ND ( 0.316 M ND ( 0.301 1]
Tetrachloroethene ND ( 0.544 Y11 ND ( 0.488 y[1 ND ( 0.447 Y ND ( 0.427 Y[
Toluene 8.33 ( 0.345 ¥y ND { 0.310 i ND ( 0.284 n 58.4 ( 1.61 1]
Trichloroethene 932 E ( 0.481 Y11 1010 E ( 0.432 11 288 E ( 0.39% )N 269 E ( 0.378 Y[

Compiled: 05/10/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 9

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THP3 TMP3 TMP3 TMP1
AFP4-5PH-5024-0 AFP4-5PH-5025-0 AFP4-SPH-S025-1 Dup of AFP4-SPH-5027-0
AFP4-SPH-5025-0
20-NOV-2000 20-NOV-2000 20-Nov-2000 20-NoV-2000
PARAMETER 28-30 30-32 30-32 4-6

SW82608 - Volatile Organic Carbons, cont. (ug/kg)

Trichlorofluoromethane ND ( 0.445 yn ND ( 0.399 1 ND ( 0.366 ym ND ( 0.349 M
Vinyl chloride ND ( 0.409 11 ND ¢ 0.367 1 ND ( 0.336 MM ND ( 0.321 1
cis-1,2-Dichloroethene ND ( 0.314 Yy ND ( 0.281 M ND ( 0.258 ¥ ND ( 0.246 13
cis-1,3-Dichloropropene ND { D.365 ¥y ND ¢ 0.327 ¥y ND ( 0.300 yn ND ( 0.286 1
n-Butylbenzene ND ( 0.942 Yyt ND ( 0.845 1l ND ( 0.775 yn 6.15 { 4.39 1
n-Propylbenzene 5.03 ( 4.50 Y1l ND { 0.751 Y[ ND ( 0.688 M1 8.08 { 3.90 1
o-Xylene 6.54 ( 2.85 ym ND ( 0.477 Y[ ND ( 0.437 1] 7.10 ( 2.48 M
p-Xylene/m-Xylene 125 ( 4.87 Yy ND { 0.813 Yy ND ( 0.745 Y11 3.3 ( 4.23 m
sec-Butylbenzene ND ( 0.705 Yy ND ( 0.632 ynl ND ( 0.579 1 ND ( 0.553 1
tert-Butylbenzene ND ( 0.569 Yy ND ¢ 0.510 Yy ND ( 0.468 1 ND ( 0.446 yrn
trans-1,2-Dichloroethene ND ( 0.369 e ND { 0.331 Y1 ND ( 0.304 YMm ND ( 0.290 i
trans-1,3-Dichloropropene ND ( 0.507 M ND ( 0.455 )1 ND ( 0.417 y1 ND ( 0.398 ¥y

Compiled: 05/10/01 () = Detection Limit []1 = Dilution Factor ND = Mot Detected NA = Mot Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 10

SITE 1D
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg1a1 Bldg181 Bldg181 Bldg181
TMP1 THP1 TMP1 THP1
AFP4-SPH-8027-1 Dup of AFP4-SPH-5029-0 AFP4-SPH-5030-0 AFP&4-SPH-S031-0
AFP4-SPH-S027-0
20-Nov-2000 20-NOv-2000 20-Nov-2000 20-Nov-2000
PARAMETER &-6 6-8 14-16 24-26

.............................................................................................................................................

SW8260B - Volatile Organic Carbons (ug/kg)

1,1,1,2-Tetrachloroethane ND ( 0.377 ym ND { 0.349 1 ND ( 0.3867 )M ND ( 0.617 M1
1,1,1-Trichloroethane ND ( 0.239 ¥ ND ( 0.221 i ND ( 0.233 M1 ND ( 0.264 pAg b
1,1,2,2-Tetrachloroethane ND ( 0.456 1N ND ( 0.422 Y11 ND { 0.444 N ND ( 0.504 1l
1,1,2-Trichloroethane ND ( 0.365 ) ND ( 0.338 i ND ¢ 0.356 M ND ( 0.404 1]
1,1-Dichloroethane ND ( 0.380 311 ND ( 0.352 Y1 ND ¢ 0.370 1] ND ( 0.420 Y1
1,1-Dichloroethene ND ( 0.278 1] ND ( 0.258 Y1 ND ( 0.27M m ND ( 0.308 yMn
1,1-Dichloropropene ND ( 0.428 1] ND ( 0.396 ymm ND ¢ 0.417 1l ND ( 0.473 yn
1,2,3-Trichlorobenzene ND ( 0.624 i ND C 0577 Y11 ND ( 0.608 M ND ( 0.6%90 )M
1,2,3-Trichloropropane ND ( 0.605 1 ND ( 0.560 HIND] ND { 0.589 1 ND { 0.669 M
1,2,4-Trichlorobenzene ND ( 0.674 1) ND ( 0.623 i ND { 0.656 Y1 ND { 0.745 yn
1,2,4-Trimethylbenzene 1.7 ( 2.77 Y[ ND ( 0.448 ym ND ¢ 0.47M )11 ND { 0.535 Yy
1,2-Dibromo-3-chloropropane ND ( 0.499 Y[ ND { 0.461 1] ND ( 0.486 1 ND ( 0.552 m
1,2-Dibromoethane ND { 0.314 Y11 ND ( 0.290 (11 ND ( 0.306 )11 ND ( 0.347 1
1,2-Dichlorobenzene ND { 0.322 Y1 KD ( 0.298 1] ND ( 0.314 M ND ( 0.356 i
1,2-Dichloroethane ND { 0.272 1 ND ( 0.251 )1 ND ( 0.265 ) ND ( 0.301 M
1,2-Dichloropropane ND { 0.314 1 ND ( 0.290 bEND! ND ( 0.306 ym ND ( 0.347 ym
1,3,5-Trimethylbenzene ND ( 0.483 i ND ( 0.447 ym ND ( 0.470 ym ND ( 0.534 ym
1,3-Dichlorobenzene ND { 0.445 Y[ ND ( 0.411 1 ND ( 0.433 1 ND ( 0.492 1
1,3-Dichloropropane ND ( 0.141 1 ND ( 0.130 M1 ND ( 0.137 e ND ( 0.156 plgh!
1,4-Dichlorobenzene ND { 0.599 )11 ND ( 0.554 M ND ( 0.583 Jin ND ( 0.662 [
1-Chlorohexane ’ ND ( 0.525 Y1 ND ( 0.486 Y11 ND ( 0.511 Y1 ND (¢ 0.580 Y[
2,2-Dichloropropane ND ( 0.360 ym ND ( 0.333 1 ND ( 0.350 yin ND ( 0.398 ymm
2-Chlorotoluene ND ( 0.714 1 ND ( 0.660 ym ND ( 0.695 (11 ND ( 0.789 31
4-Chlorotoluene ND ( 0.759 Mn ND ( 0.702 ymn ND ( 0.739 yr1 ND ( 0.839 1]

Compiled: 05/10/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected MNA = Not Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 11

SITE ID
LOCATION 1D
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
TMP1 THP1 THMP1 THP1
AFP4-SPH-5027-1 Dup of AFP4-SPH-S029-0 AFP4-SPH-S030-0 AFP&-SPH-S031-0
AFP4-SPH-S027-0
20-Nov-2000 20-Nov-2000 20-NOV-2000 20-Nov-2000
PARAMETER 4-6 6-8 14-16 24-26

SW8260B - Volatile Organic Carbons, cont. (ug/kg)

4-1sopropyl toluene ND ( 0.656 1 ND ( 0.607 Y ND { 0.638 11 ND { 0.725 Mn
Benzene 22.6 ( 1.90 M ND ( 0.308 i ND { 0.324 1 ND { 0.368  END]
Bromobenzene ND ( 0.304 ym ND ( 0.281 Y1 ND { 0.296 1 ND { 0.336 N
Bromochloromethane ND ( 0.39 o ND ( 0.362 Y ND ¢ 0.381 Y11 ND ( 0.433 1]
Bromodichloromethane ND ( 0.377 1 ND ( 0.349 Y1 ND { 0.367 1] ND ( 0.417 yn
Bromoform ND ( 0.545 1 ND ( 0.504 M ND ¢ 0.530 Y11 ND ( 0.602 )]
Bromomethane (Methylbromide) ND ( 0.347 ymn ND ( 0.321 Y ND { 0.337 Y11 ND ( 0.383 1
Carbon tetrachloride ND ( 0.439 n ND ( 0.406 Y1l ND ( 0.427 Y11 ND ( 0.485 Y11
Chlorobenzene ND ( 0.266 11 ND ( 0.246 i ND ¢ 0.259 11 ND { 0.294 yn
Chloroethane ND ( 0.421 i ND ( 0.390 ym ND ¢ 0.410 1] ND ( 0.466 1
Chloroform ND ( 0.158 )1 ND { 0.146 M1 ND { 0.154 )11 ND ( 0.175 M
Chloromethane ND ( 0.754 n ND ( 0.697 pIRD] ND { 0.734 1] ND ( 0.833 i
Dibromochloromethane ND ( 0.342 M1 ND ( 0.316 M ND { 0.333 FEND| ND ( 0.378 i
Dibromomethane ND ( 0.305 M1 ND ( 0.283 Y[ ND ( 0.297 Y11 ND ( 0.338 )1
Dichlorodifluoromethane ND ( 0.322 ywn ND ( 0.298 i ND ( 0.314 ¥ ND ( 0.356 y[11
Ethylbenzene 454 ( 2.24 n ND ( 0.363 M ND ( 0.382 ¥ ND ( 0.434 "
Hexachloro-1,3-butadiene ND ( 0.880 e ND ( 0.814 1l ND ( 0.857 pAND | ND ( 0.973 1
Isopropylbenzene ND ( 0.425 1 ND ( 0.393 1] ND ( 0.414 M ND ( 0.470 )11
Methylene chloride ND ( 0.252 1 ND ( 0.237 M ND ( 0.246 N ND ( 0.279 an
Naphthalene ND ( 0.525 1 ND ( 0.486 M ND ¢ 0.511 ym ND ( 0.580 M1
Styrene ND ( 0.317 1] ND ( 0.293 1] ND ( 0.308 mn ND ¢ 0.350 yn
Tetrachloroethene ND ( 0.448 [ ND ( 0.415 1 ND ( 0.437 ym ND ( 0.496 1
Toluene 60.8 ( 1.63 M1l ND ( 0.264 My ND ( 0.277 yn ND ( 0.315 1
Trichloroethene 415 E ( 0.397 yun 130 { 0.367 (1 ND ( 0.387 1 ND ( 0.439 Y11

Compi led: 05/10/01 () = Detection Limit [1 = Dilution Factor ND = Not Detected NA = Mot Applicable



TABLE 3 RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3 Page: 12

SITE ID
LOCATION 1D
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181 Bldg181 Bldg181 Bldg181
THMP1 TMP1 TMP1 TMP1
AFP4-SPH-S027-1 Dup of AFP4-SPH-5029-0 AFP4-SPH-5030-0 AFP4-SPH-5031-0
AFP4-SPH-S027-0
20-NOov-2000 20-Nov-2000 20-NOV-2000 20-NOV-2000
PARAMETER 4-6 6-8 14-16 24-26

SWB260B - Volatile Organic Carbons, cont. (ug/kg)

Trichlorof luoromethane ND ( 0.367 1 ND ( 0.340 ymm ND ( 0.357 YN ND ( 0.406 1
Vinyl chloride ND { 0.337 Y11 ND ( 0.312 yn ND ( 0.328 Y1 ND ( 0.373 mn
cis-1,2-Dichloroethene ND ( 0.259 )1 ND ( 0.239 n ND { 0.252 Y11 ND ( 0.286 F ]
cis-1,3-Dichloropropene ND ( 0.301 Yy ND { 0.278 1 ND { 0.293 Y11 ND { 0.333 N
n-Butylbenzene 7.63 ( b4 44 Y11 ND { 0.719 yn ND ( 0.757 Y1l ND ( 0.859 ¥
n-Propylbenzene 7.61 ( 3.95 Y ND { 0.639 1 ND ( 0.672 Y11 ND ( 0.763 ¥y
o-Xylene 7.67 ( 2.50 JARD] ND ( 0.405 1 ND ( 0.427 y[11 ND ( 0.484 ¥
p-Xylene/m-Xylene 17.8 ( 4.27 HIRE] ND { 0.691 i ND ( 0.728 Y1 ND ( 0.826 )1
sec-Butylbenzene ND ( 0.581 y1l ND ( 0.538 Y11 ND ( 0.566 1 ND ( 0.642 1]
tert-Butylbenzene ND ( 0.469 1l ND ( 0.434 11 ND ( 0.457 ym ND ( 0.518 1]
trans-1,2-Dichloroethene ND ¢ 0.305 1 ND ( 0.282 Y11 ND ( 0.297 ) ND ¢ 0.337 Y1
trans-1,3-Dichloropropene ND ( 0.419 b gk ND ( 0.387 )1 ND ( 0.407 1] ND ( 0.463 yn

Compiled: 05/10/01 () = Detection Limit [l = Dilution Factor ND = Not Detected NA = Not Applicable



TABLE 3

RESULTS OF ORGANIC ANALYSES FOR SOIL SAMPLES, AFP4 SPH3

Page: 13

PARAMETER

SW8260B - Volatile Organic Carbons
1,1,1,2-Tetrachloroethane
1,1,1-Trichlorcethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
1-Chlorohexane
2,2-Dichloropropane
2-Chlorotoluene
4-Chlorotoluene

Bldg181
TMP1
AFP4-SPH-8032-0
20-NOV-2000
30-32

(ug/kg)

ND € 0.364 Y1)
ND ( 0.231 M
ND ( 0.440 I
ND ( 0.352 yn
ND ( 0.367 M
ND { 0.268 bR}
ND ( 0.413 1
ND ( 0.502 M
ND ( 0.584 yn
ND { D.650 )[1]
ND ( 0.467 11
ND ( 0.481 Y1
ND ¢ 0.303 Y1
ND ¢ 0.311 11
KD ( 0.262 Y1
ND ( 0.303 i
ND ¢ 0.466 )1
ND ( 0.429 1
ND ( 0.136 yn
ND ( 0.577 yil
ND ( 0.506 ¥y
ND ¢ 0.347 ¥y
ND ( 0.688 Y11
ND ( 0.732 Y

SITE ID
LOCATION 1D
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Compi led: 05/10/01 Q

= Detection Limit [1 = Dilution Factor ND = Not Detected NA = Not Applicable
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PARAMETER

Bldg181

TMP1

AFP4-SPH-5032-0

20-NOV-2000

30-32

SWB260B - Volatile Organic Carbons, cont. (ug/kg)

4-1sopropyl toluene
Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform

Bromomethane (Methylbromide)

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
Dibromoch | oromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Hexachloro-1,3-butadiene
I sopropylbenzene
Methylene chloride
Naphthalene

Styrene
Tetrachloroethene
Toluene

Trichloroethene

ND
16.6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
20.0
ND
ND
ND
ND
ND
ND
33.1
262

m

(

Ll B o T o T o B o B S e T T T T T T e T T e T e T T S Y

0.632
1.87

0.293
0.377
0.364
0.525
0.334
0.423
0.257
0.406
0.152
0.727
0.330
0.295
0.311
2.21

0.849
0.410
1.42

0.506
0.305
0.432
1.60

0.383

)
bR N
i
11
Y
¥
PN N
Y11
Y11
M1
Y1
ym
ym
m
[
)1
ym
ym
1
)1
ymn
ym
M
ym

SITE ID
LOCATION ID
SAMPLE 1D
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Compiled: 05/10/01

() = Detection Limit

[0 = Dilution Factor

ND = Not Detected MNA = Not Applicable
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SITE 1D
LOCATION 1D
SAMPLE ID
DATE SAMPLED
BEG. DEPTH - END DEPTH (FT.)

Bldg181
THP1
AFP4-SPH-S032-0
20-NOV-2000
PARAMETER 30-32

SW8260B - Volatile Organic Carbons, cont. (ug/kg)

Trichlorofluoromethane ND ( 0.354 ym
Vinyl chloride ND ( 0.325 Y1l
cis-1,2-Dichloroethene ND ( 0.250 3
cis-1,3-Dichloropropene ND ( 0.290 31
n-Butylbenzene ND ( 0.750 Y1
n-Propylbenzene ND ( 0.666 Y1
o-Xylene ND ( 0.423 Y[1]
p-Xylene/m-Xylene 10.4 ( 4.21 1
sec-Butylbenzene ND ( 0.560 Y[
tert-Butylbenzene ND ( 0.452 m
trans-1,2-Dichloroethene ND ( 0.294 a1
trans-1,3-Dichloropropene ND ( 0.404 1

Compiled: 05/10/01 () = Detection Limit [] = Dilution Factor ND = Not Detected NA = Not Applicable



Appendix E

Laboratory Audit Report



QUALITY ASSURANCE AUDIT REPORT

Technical Systems Audit of:

SEVERN TRENT LABORATORIES: AUSTIN SAMPLE CONTROL AND
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URS Radian
Austin, Texas

Conducted for;
Air Force Center for Environmental Excellence
Brooks AFB, Texas

Aeronautical Systems Center
Wright-Patterson AFB, Ohio

Conducted on:
April 13, 2000



Executive Summary

A technical systems audit of Severn Trent Laboratories (STL) Austin Sample Control and
Document Control Area, Water Quality Laboratory, Volatile Organic Compounds Laboratory,
and Volatiles Laboratory was conducted on April 13, 2000 by Jean Youngerman, a quality
assurance specialist of URS Radian’s Austin technical staff. This audit was part of the pre-award
audit for the Six-Phase Heating™ (SPH) pilot-scale test being performed at Air Force Plant 4
(AFP4), Fort Worth, Texas.

This audit was performed under Contract No. F41624-97-D-8020, Statement of Work
(SOW) provision 3.3, and Contract Data Requirements List (CDRL) A032.

Overall, the laboratory equipment and operations were found to be in good working order
and acceptable for the scope of their operations. Although no formal recommendations for
corrective action were issued as a result of this audit, recommendations intended to improve the
laboratory performance were made during the audit.

ii
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1.0 Introduction

A technical systems audit of the Severn Trent Laboratories (STL) Austin Sample Control
and Document Control Area, the Water Quality Laboratory, the Volatile Organic Compounds
Laboratory, and the Volatiles Laboratory was conducted on April 13, 2000 by Jean Youngerman.
Audit findings were discussed during the wrap-up meeting, which was also held on April 13,
2000. This report documents observations made and findings identified during the audit and
discusses recommendations based on these findings.

1.1 Purpose

This audit was conducted as part of the Statement of Work (SOW) requirements for the
Six-Phase Heating™ (SPH) pilot-scale test being performed at Air Force Plant 4 (AFP4).
Specifically, the audit was performed under Contract No. F41624-97-D-8020, SOW provision
3.3, and CDRL A032. The objectives of this audit program were to provide review and
assessment of laboratory systems and practices and to determine if the procedures outlined in the
Basewide Quality Assurance Project Plan (QAPP) (HydroGeoLogic, Inc., 1998) and the
Addendum to the Basewide QAPP (Radian, 2000) were being followed by the laboratory staff.
The AFCEE QAPP, Version 3.0, was also used as a reference guide.

1.2 Scope

Four areas of STL were reviewed during this audit. These areas will each be involved
with sample processing during the SPH test, and, included the Sample Control and Document
Control Area, the Water Quality Laboratory, the Volatile Organic Compound Laboratory, and
the Volatiles Laboratory. During the audit, documentation was reviewed, laboratory staff were
interviewed, and laboratory work areas and equipment were observed. A series of checklists
were used to document audit findings and observations. These completed checklists are on file in
the URS Radian (Radian) QA department in Austin, TX.

The Sample Control and Document Control Area is responsible for receiving samples
from shipping companies, logging the samples into the laboratory information management
system (LIMS) system, checking the chain-of-custody forms for completeness, storing the
samples appropriately, storing the data associated with each analysis, and issuing both hard copy
and electronic reports. The Water Quality Laboratory is responsible for the analysis of chloride.
The Volatile Organic Compounds Laboratory is responsible for the analysis of volatiles in air.
The Volatiles Laboratory is responsible for the analysis of volatiles in water and soil.



2.0 Audit Results

This section focuses on observations, findings, and subsequent recommendations
identified during the audit. Overall, the laboratory equipment and operations were found to be in
good working order and acceptable for the scope of their operations. Staff members were
cooperative, demonstrated appropriate technical skills, and showed interest in making
improvements to their services. Analysts were familiar with the requirements as defined by the
Laboratory Protocol Specifications modified for the AFP4 SPH project. '

No deficiencies were identified during the audit that would definitely prevent the
laboratory from achieving the project data quality objectives. Recommendations made during
the audit are intended to improve the laboratory by improving the defensibility of the records and
analytical data generated during analysis of samples. No formal recommendations for corrective
action were issued as a result of this audit.

2.1 Overall Laboratory Area _

The laboratory was neat and well prepared to handle the air, water, and soil samples for
the SPH test. However, the laboratory has recently been purchased by STL and some changes
are on-going. STL is combining the former Radian — Austin and Quanterra — Austin laboratories
under one roof. The laboratories intend to maintain separate but equal systems. Work for the
AFP4 SPH program will be done under the former Radian laboratory specifications. Radian
standard laboratory procedures are documented in Protocol Specifications. These documents list
the standard quality control procedures followed for each analytical method, the acceptance
criteria for those procedures, and the corrective action to be followed in the event of QC failure.
Projects may request special QC tests, different acceptance criteria, or different corrective action.
These deviations from the normal Protocol Specifications are documented in numbered,
controlled versions of the Protocol Specifications. These numbered specifications are cited when
samples are logged in to document control. A number of other changes have been made at the
laboratory recently. For example, two lab managers, the document control supervisor and the
volatile organic compounds supervisor have recently resigned.

2.2 Sample Control and Document Control Areas

The Sample Control and Document Control Areas were audited with respect to
documentation, sample custody, sample storage, data storage and handling, and familiarity with
the requirements for the AFP4 SPH program. Document control had some new software to
report data. This software has only been in use since November 1999 and some of the reporting



options have changed recently. The report used to transfer data electronically had changed the
week of the audit. The technician was not familiar with it yet. It was recommended that a
procedure be developed and documented so that any trained document control person can
transfer data electronically.

2.3 Water Quality Laboratory

The Water Quality Laboratory was audited for the appropriate facilities and equipment,
chemicals and standards, calibration procedures, quality control procedures, documentation, and
compliance with the Basewide QAPP and the SPH-specific addendum to the QAPP. One
recommendation was made to the staff at the time of the audit. If a run is abandoned because the
QC failed, and that analysis is not reported to the client, then no documentation is made
regarding the failed QC, i.e, an exception report is not filed. It was recommended that failed QC
be tracked even though it is not reported to the client.

No recommendations were made regarding quality control procedures, facilities and
equipment, chemicals and standards, or compliance with the Basewide QAPP or the addendum
to the QAPP.

2.4 Volatile Organic Compounds Laboratory

The Volatile Organic Compounds Laboratory was audited for the appropriate facilities
and equipment, chemicals and standards, calibration procedures, quality control procedures,
documentation, and compliance with the Basewide QAPP or the addendum to the QAPP. Three
recommendations were made to the staff at the time of the audit.

One recommendation was made regarding documentation. At the time of the audit, the
logbook used to document cleaning of the canisters was a stapled loose-leaf set of papers. The
acting laboratory manager stated that the logbook had been full and that he had requested a new
one. By the time of the wrap-up, a bound logbook was being used to record canister cleaning.

One recommendation was made regarding quality control procedures. The software used
to calculate the concentrations after dilution has not been verified by hand calculations. The
laboratory manager felt that this calculation had been done but could not lay his hands upon the
calculations. It was recommended that the software be verified and that the calculations be kept
in a secure location.



One recommendation was made regarding terminology. A date is marked on the
laboratory control sample (LCS) canister to remind the analysts to prepare a new LCS before the
one in house has been used up. The date is labeled as an expiration date. However, the LCS has
not expired and is still usable, but there may not be much more in that canister. It was
recommended that this date be named differently so that auditors are not confused.,

No recommendations were made regarding facilities and equipment, chemicals and
standards, or compliance with the Basewide QAPP or the addendum to the QAPP.

2.5 Volatiles Laboratory

The Volatiles Laboratory was audited for the appropriate facilities and equipment,
chemicals and standards, calibration procedures, quality control procedures, documentation, and
compliance with the Basewide QAPP or the addendum to the QAPP. Two recommendations,
both regarding documentation, were made to the staff at the time of the audit.

First, it was STL practice that if a run is abandoned because the QC failed, and that
analysis is not reported to the client, then no documentation is made regarding the failed QC, i.c.,
an exception report is not filed. It was recommended that failed QC be tracked even though it is
not reported to the client.

Second, at the time of the audit, the diluent solvent (methanol) was not recorded by
manufacturer or batch in the standards log. This was clearly an oversight, since a pre-labeled
column existed for this information. It was recommended that the information be presented in
the logbook.

No recommendations were made regarding facilities and equipment, chemicals and
standards, quality control procedures, or compliance with the Basewide QAPP or the addendum
to the QAPP.



3.0 Summary of Recommendations

Table 3-1 summarizes the Radian recommendations to STL Austin for improving

laboratory performance for the AFP4 sample analysis and reporting.

Table 3-1. Summary of Audit Recommendations

: ADorat (‘iﬁ?k : ]
Sample Control/Document Control for storing and exporting data files.
Water Quality Laboratory Document failed QC runs so that systematic problems may be tracked.

Volatile Organic Compounds
Laboratory

Bind the log in the cleaning area so that pages are not lost.

Verify and document that the software used to calculate dilute
concentrations works appropriately.

Change the terminology for noting that the LCS needs to be remade
from “expired” to “almost empty” or “make more now” or something
else appropriate.

Volatiles Laboratory

Document failed QC runs so that systematic problems may be tracked.
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Table 1. Site Log

Air Force Plant 4

Fort Worth, Texas

Condenser SPH Power Supply
HX
HX Inlet | Discharge | Totalizer VEU Inlet Pitot Tube MW-hr
Temp Temp Reading | Downtime | Vacuum dP kW-hr Meter|  Meter
Typ Reading 145 80 6 0.85 (kW-=hr) (MW-hr)
Date Time (°F) (°F) (gallons) {hours) ("Hg) ("Hz0)
07/27/00 15:40 96 105 0.0 0.0 6 1.36 1006452 0
08/01/00 12:45 96 105 0.0 0.0 6 1.36 1006452
 08/07/00 15:50 96 105 0.0 0.0 6 1.36 1006452 i
08/08/00 9:30 96 105 0.0 0.0 6 1.36 | 1015185
08/10/00 17:30 96 105 0.0 0.0 6.2 1.36 1030618
08/11/00 9:20 95 88 0.0 0.0 6.2 1.36 1034804
08/11/00 14:30 94 104 0.0 0.0 5.7 1.03 1036170 587.2
08/14/00 11:45 95 95 0.0 0.0 5.8 0.78 1055900 1220.2
08/14/00 17:30 100 106 0.0 0.0 5.7 0.95 1056995 1242.5
08/15/00 9:00 98 88 0.0 0.0 5.8 0.81 1062153
08/15/00 17:00 102 106 0.0 0.0 5.8 0.85 1064609
08/16/00 15:15 108 108 13.7 0.0 57 0.83 1070733
08/17/00 14:45 106 110 33.5 18.8 5.8 0.9 1073503
08/18/00 8:45 110 91 49.7 0.0 5.9 0.8 1079858
08/18/00 11:15 111 96 57.5 0.0 5.9 0.81 1080765
08/21/00 8:15 120 88 276.3 0.0 ¥ 0.84 1096613
08/21/00 11:15 121 94 304.7 0.0 6.9 0.88 1097290
08/22/00 8:00 129 88 385.9 0.0 TilD 0.81 1104618
08/23/00 8:30 138 84 564.9 0.0 6.4 0.64 1111729 |
~08/24/00 8:20 142 84 756.9 0.0 6.4 0.62 1119043
08/24/00 14:45 146 108 828.5 0.0 6.2 0.7 1120961
08/25/00 7:35 146 86 1023.7 3.0 6.4 0.64 1125513
08/30/00 13:15 142 110 1648.0 65.5 6.1 0.8 1136813
08/31/00 7:45 142 89 1821.3 0.0 6.2 0.75 1136813
| 09/01/00 11:10 147 105 2130.7 1.0 7.2 0.82 1143130
~ 09/05/00 16:00 156 110 3725.0 0.0 6.2 0.68 1163705
09/06/00 10:00 157 87 4035.0 0.0 6 0.6 1166889
09/07/00 10:00 158 90 4520.0 0.0 6.1 0.58 1172248 |
09/08/00 10:00 157 85 4969.0 0.0 7.2 0.6 1175622
09/11/00 16:00 165 113 6836.0 0.0 7.4 0.54 1194581 <
09/12/00 9:00 164 93 7232.0 0.0 7.4 0.49 1197842
09/13/00 9:00 158 81 7731.0 0.0 7.4 0.57 1198491
09/14/00 10:00 163 87 8321.0 0.0 7.6 0.51 1205220
09/15/00 9:30 168 88 8948.0 0.0 T 0.41 1212800
09/18/00 14:30 170 104 11268.4 0.0 7.5 0.38 1234077
09/19/00 11:30 168 93 11922.2 0.0 8.2 0.33 1238503
09/20/00 8:15 170 84 12565.0 0.0 8.3 0.36 1243540
09/21/00 8:00 170 82 13325.0 0.0 8.2 0.42 1249000
09/22/00 8:30 170 88 14136.9 0.0 8.2 0.47 1254190
09/25/00 11:15 167 62 16433.8 0.0 8.3 0.51 1266667 =
09/26/00 11:00 164 70 17165.3 0.0 8.2 0.7 1270428
09/27/00 10:00 165 73 17938.5 0.0 8.1 0.75 1275221
09/28/00 11:50 164 84 18767.5 0.0 7.8 0.75 1277958
10/05/00 7:03 148 82 22159.0 7.4 1.28 1288178
10/11/00 14:15 157 79 25431.0 20.0 7.4 1.28 1319243
10/12/00 14.07 156 82 26065.0 7.2 1.22 1323051
10/19/00 13:00 155 82 30864.0 Tl 1.23 1352368
11/03/00 6:45 154 72 40125.0 7.2 1.25 1414857
11/09/00 10:00 140 72 43217.0 7.2 1.23 1414857
12/01/00 8:40 112 59 47434.0 7.2 1.25 1414857




CES-Sit

Table 1

Six Phase Heating Calculation Spreadsheet

Air Force Plant 4
Fort Worth, Texas
SPH Dala Vapor Recovery Data Steam Recovery
Energy | Recent | Average Incremental| Awerage Cumulative Steam
Elapsed| Inputto | Power | Power | Blower | Runtime Runtime | \apor Vaper | Recovery VOC Water | Recovery
Date Time | Time |Subsurface | Input Input | Runtime | Efficiency | Efficiency | Flow Conc. Rate Recovery | Totalizer | Rate

(days) | (kw-hry | (kW) (hours) | () (%) | (SCFM) | (mg/m®) | (Ibsiday) | (ibs) | (galions) | (gavday)

07/27/00 | 15:40 0 0 0 0 0 0 na na na na 0 0 0
020100 | 12:45 0 0 0 0 0 0 na na na na 0 o a
08/07/00 | 15:50 0 0 a o 1] 4] na 119 na naj 0 o 0
08/08/00 | 930 1 8,733 494 434 18 100 100 118 40 0.4 0 ] 0
081000 | 17:30 3 24,1686 276 276 T4 100 1001 119 49 0.4 1 o 0
081100 | 9220 4 28,352 264 273 90 100 100 120 34 0.4 1 a 0
081100 | 14:30 4 29,718 264 273 95 100 100 104 o 0.3 1 0 0
081400 | 11:45 7 49,448 285 278 164 100 100 a1 35 0.3 2| 0 (4]
08/14/00 | 17:30 7 50,543 190/ 275 170 100 100 100 B 0.3 2 0 0
08/15/00 | 9:00 8 55,701 33 260 185 100 100 94 35 0.3 2 [+] 0
081500 | 17:00 8 58,157 307 282, 193 100 100 94 35 0.3 2 0 0
08MEMD0 | 1515 9 64,281 275 281 215 100 100 83 H4 0.3 3 14 15
08MTAR00 | 14:45 10 67,051 118 284 220 20 a2 a7 33 0.3 3 3 20
0aMamd | B4s 11 73,408 353 270 238 100 93| L <] 32 0.3 3 50 22
081800 | 11:15 1" 74,313 363 27 241 100 93 ] 4 0.3 3 58 75|
082100 | B:15 14 90,161 230, 262 310 100 o4 93 80 0.7] 5 276 76|
08/21/00 | 11:15 14 90,838/ 295 262 313 100 94 95 82 o7 5 305 227
08/22/00 | 8:00 15 98,166 353 267 333 100 95 91 9% 0.8 6| 386 94
08/23'00 | 8:30 16 105,277 290 289 358/ 100 95| B3 239 18 B 565 175
oaf24f00 | 820 17 112,50 307 2 382 100 295 B1 amns 28 10, 757 193
08/24/00 | 14:45 17 114,508 299 72 388 100 95 B85 415 32 1" 829 268
0825/00 | 735 18 119,061 270 272 402 B2 95 B2 496 a7 13 1.024 278
08/30/00 | 13:15 23 130,361 90 229 462 48 B4 91 651 5.3 27 1,648 1g
0B/31/00 | 745 24 130,361 0 221 481 100 B5 89 523 4.2 30 1,821 225
0970100 | 11:10 25| 136,678 230 221 507 9% B85 90 342 28 3 2,131 X
09/0S00 | 16:00 29 157,253 204 218 608 100 By a3 661 5.0 54 3,725 ara
090600 | 10:00 30 160,437 | 177 218 626 100 88 a0 666 4.8 57 4,035 413
090700 | 10:00 3 165,796 223 218 650 100 ] 9 672 4.7 682 4,520 485
00800 | 10:00 32 169,170 141 218 674 100 a3 T8 677 4.8 67 4,969 449
0W11/00 | 16:00 35 188,129 243 218 752 100 a9 72 1644 10.7 1 6,836 574
091200 | 900 36 191,380 192 218 TE8 100 90 TO 1855 1.7 10 7,232 559
091300 | %00 a7 192,039 27 212 793 100 50 76 1588 10.9 121 A 499
0914/00 | 10:00 38 198,768 289 214 818 100 90| T2 1310 8.4 129 8,321 566/
091500 | 930 39 206,348 323 217 841 100 o 64 1048 6.0 135 8,948 G40
091800 | 14:30 42| 227,625 276 221 918 100 o 61 1665 a1 165 11,268 723
091900 | 11:30 43| 232,051 21 21 939 100 " 56 1833 9.3 173 11,922 74T,
09/20/00 | B8:15 44 237,088 243 222 960 100 92 59 1520 8.1 180] 12,565 743
02100 | B:00 45 242548 230 222 ga4 100) a2 &4 1161 6.7 186 13325 T68
09/22/00 | 8:30 46 247,738 212 222 1008 100 92 58 1004 6.1 193] 14,137 795
0925/00 | 11:15 49 260,215 167 218 1083 100 92 72 523 3.4 203 16434 737
09/26/00 | 11:00 50 283,976 158, 217 1107 100 93| B4 466 35 207| 17,165 739
0927/00 | 10:00 51 268,769 208 217 1130 100 93| 87 411 3.2 210 17,939 807
09/28/00 | 11:50 52 271,506 106] 214 1156 100 93 ar 3s0 2.7 213 18,768 70
1010500 | 703 59 201,726 83 196 1319 100| 94 114 224 2.3 228| 22,159 499
101100 | 1415 65 32T 205 197 1450 87 a3 115 254 2.6 243 2541 519
1012000 | 1407 66 316,599 160 197 1474 100 a3 112 2509 2.6 245| 26,065 638
TVIN00 | 13:00 73 345,918 176 195 1641 100 94 113§ 297 3.0 266| 30,864 690
1103500 | 6:45 B8 408,405 177 192 1995 100| a5 115 197 2.0 296| 40,125 628
110900 | 10:00 94 408,405 0 179 2142 100 95 114 155 1.6 306 42,860 446
1201400 | 8:40 116 408,405 0 145 2669 100 96 1186 108 1.1 330| 47434 208

217200
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Appendix G

Helium Tracer Test Memorandum



Helium Tracer Recovery Test

In response to comments provided by Patrick Haas (AFCEE) to the pilot study work plan, URS conducted
helium tracer recovery tests in an attempt to quantify the effectiveness of the vapor recovery system. This
memorandum describes the procedures and equipment used for the test, presents the data and results, draws
conclusions, and makes recommendations for further action.

Background

In order to quantify the ability of the soil vapor recovery wells to capture mobilized contaminants from the
SPSH array, URS Radian proposed conducting helium tracer recovery tests in Six-Phase Heating Pilot-
Scale Test Work Plan (Radian, March 2000). The tests were conducted before heating (baseline), during
Week 4, and during Week 9, at three depths (shallow, medium, and deep), and from three locations (two
inside the array and one outside the array). The helium tracer recoveries were quantified at three pairs of
locations:

1. The well closest to, and screened in the same interval as, the injection point, and
2. The combined main header to the existing SVE system.

After the baseline test was conducted, Patrick Haas recommended, and URS implemented, the following
test plan modifications:

e Inject helium only at the deep locations (25 feet below grade); and
e Inject helium at TMP 3 instead of TMP 1.

In late April and early May, 2000, URS Radian supervised the installation of the electrodes, vapor recovery
wells, and temperature monitoring points (TMP’s) at the locations shown in Figure 1. Table 1 provides the
screened intervals for the new and existing vapor recovery wells used for the pilot study array. During the
week of May 22, 2000, URS Radian and Current Environmental Solutions (CES) installed the above-
ground piping to connect the vapor recovery wells to the existing SVE system as shown in Figure 2.

Table 1. Screened Intervals for Vapor Recovery Wells.

Location Well Type Screened Interval (ft bgl) Comments l
VR-1 Vapor Recovery 4109& 1210 17 2 screened intervals (s & d)
VR-2 Vapor Recovery 4109& 1210 17 2 screened intervals (s & d)
VR-3 Vapor Recovery 4109 & 1210 17 2 screened intervals (s & d) 1
VR-4 Vapor Recovery 4109& 121017 2 screened intervals (s&d) |
VR-5 Vapor Recovery 4109 ~shallow only
VR-6 Vapor Recovery 4109 shallow only
VR-7 Vapor Recovery 4109 shallow only
TA-11 Terrace Alluvium SVE Well 81032 based on design
TA-12 Terrace Alluvium SVE Well 81032 based on design

TA-13 Terrace Alluvium SVE Well 8 to 32 based on design
F-4 Fill Layer SVE Well 1.5t04.75 based on design

Helium Tracer Recovery Test

Using equipment shown in Figure 3, a constant rate of 1.35 ft’/min of industrial grade helium was injected
through a teflon tube at a temperature monitoring location below grade. As shown in Figure 4, soil gas
from the nearest well was sampled at the well head, pulled through a series of impingers to remove soil
moisture, through the vacuum pump, and through a meter to measure the dry gas volume. The exhaust of
the dry gas meter was monitored with a Mark Model 9822 Helium Detector to measure the helium
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concentration, and thermocouples were used to measure the temperature of the soil gas, impinger exhaust,
dry gas meter inlet, and dry gas meter outlet. A Fyrite™ kit was used to measure the oxygen and carbon
dioxide concentration in the exhaust of the dry gas meter.

Helium concentrations were recorded at 2-minute intervals until the readings appeared to stabilize (two
identical readings) or 1 hour elapsed. Temperature, dry gas volumes, and differential pressure readings
were recorded at 5-minute intervals. Once the first test was complete, helium injection continued while the
sampling was stopped, the impingers were weighed, and the sampling tube was connected to a port in the
combined header. The process was repeated for samples from the combined header until the helium
concentrations appeared to stabilize. The raw data sheets for the helium tracer recovery tests are attached
at the end of the memorandum.

Tracer Recovery Calculation Procedures

To determine the helium tracer recovery, the following intermediate results were calculated:

1. Using the dry gas meter volume and temperature and the mass increase from the impinger
train, calculate the moisture content of the sampled stream (see EPA Method 4 in Appendix A
of 40 CFR Part 60);

2. Using the moisture content, correct the measured helium and oxygen concentrations for wet
gas conditions. No carbon dioxide was detected;

3. Using the corrected helium and oxygen concentrations and moisture content, calculate the
nitrogen concentration as the balance;

4.  Given the gas composition, calculate the specific gravity with respect to air;

5. Using the pitot tube differential pressure, the soil gas static pressure and temperature, and the
calculated specific gravity, calculate the soil gas flow in standard cubic feet per minute; and

6. Using the measured helium injection rate, the corrected helium concentration, and the soil gas
flow rate, calculate the helium tracer recovery.

An example calculation is provided as an appendix to this memorandum, and the results of the helium
tracer recovery tests are shown in Table 2.

Discussion of Results

The calculated moisture content of the soil gas measured from individual wells and the combined main
header was uniformly low during baseline testing. As the heating progressed, the moisture content
measured in individual wells increased with time. For example, at VR-3d, the moisture content was
calculated as 2.7%, 22.6%, and 38.1% during baseline, Week 4, and Week 9, respectively. Similarly, the
calculated moisture content in the combined main header also increased with time, with average values of
3%, 28.4%, and 32.0% during baseline, Week 4, and Week 9, respectively. Theoretically, the moisture
content in the combined main header should not vary much between measurements taken during the same
testing event. As shown in Table 2, the calculated moisture contents of the combined main header do not
vary by more than 1% between the three measurements.

As an independent check of the calculated moisture content, the volume of condensate collected the day
after the last helium tracer recovery test was run was 499 gallons/day. A moisture content of 32% and a
flowrate of 164 scfm is equivalent to approximately 560 gallons/day, which is relatively close given the
inaccuracies involved with calculating both of these numbers.

The corrected helium concentrations were in the range of 0.5% to 6.2%, except for the readings from VR-
2d. The measured (uncorrected) helium concentrations at VR-2d (32% and 54%) were quite a bit higher
than any other measured concentrations. Given the helium concentrations measured prior to the final
readings, there is no reason to believe the recorded helium concentrations are incorrect. The high
concentrations measured at VR-2d may have been the result of accumulated helium from previous tests that
had not yet been extracted by the recovery network. The high measured helium concentrations along with
high moisture content at VR-2d also resulted in low calculated specific gravity.



Table 2. Helium Tracer Recovery Calculations Summary

Monitoring Moisture Content (%) Corrected Helium Extracted Gas Specific | Extracted Gas Flowrate | Helium Recovery (%)
Point Concentration (%) Gravity (SCFM)

Baseline |[Week 4 |Week 9 |Baseline |Week 4 |Week 9 |Baseline |Week 4| Week 9 |Baseline {Week 4 |[Week 9 |Baseline [Week 4 |[Week 9
TA-12 2.0 24 0.97 13.8 25
Main Header 2.6 1.1 0.98 111.9 92
VR-3d 2.7 22.6 38.1 3.1 5.9 5.5 0.96 0.87 0.81 15.3 12.1 13.7 37 55 58
Main Header 3.4 27.6 32.2 0.5 0.9 0.6 0.98 0.89 0.87 11L.7) 120.1] 163.3 45 87 74
TA-13 54.7 60.8 23 6.2 0.78 0.72 12.4 16.8 22 80
Main Header 283 31.8 0.9 0.8 0.89] 0.87 122.1] 163.3 88 105
VR-2s 2.7 0.6 0.99 7.0 3
Main Header 3.0 0.8 0.98 112.1 69
VR-2d 54.9 68.7 20.7 32.0 0.63 047 10.1 10.5 161 259
Main Header 29.4 31.9 1.3 0.8 0.88] 0.87 118.4] 165.1 120 96




The calculated flowrates reflect the desire to extract approximately 10 scfim from each well (where
possible) for a total combined flowrate of approximately 160 scfm. In general, the combined main header
flowrate increased during heating. This rise is most likely due to the increased moisture content with time.
Similar to the moisture content, the calculated flowrates in the main combined header did not vary much
between measurements taken during the same testing event.

During the baseline testing, the helium tracer recoveries calculated for each of the individual vapor
recovery wells ranged from 3% to 37%. Although these values are relatively low, the recovery from the
entire network of wells ranged from 45% to 92%. These results would imply that the vapors that escape
the nearest well’s influence are still captured, to some degree, by the overall network. Helium tracer
recoveries calculated for Week 4 increased over the baseline values at individual wells, as well as the
overall combined header. The increased capture efficiency could be due to increased radius of influence as
well as increased vapor phase porosity as the water table was depressed. Relatively high measured helium
concentrations from VR-2d, along with uncertainty in the measurements and calculations, resulted in
helium tracer recoveries greater than 100%. Although a recovery of greater than 100% does not make
physical sense, the qualitative assessment is that vapor recovery at VR-2d is very good. Helium tracer
recoveries calculated for Week 9 increased over Week 4 readings at each of the individual wells and for the
main combined header measured with TA-13. Even though the calculated main combined header
recoveries measured with VR-3d and VR-2d during Week 9 decreased from values calculated for Week 4,
the recoveries are still relatively high.

Conclusions and Recommendations

URS Radian optimized the vapor recovery network and performed a helium tracer recovery test at three
pairs of locations before heating (baseline), during Week 4, and during Week 9. Based upon the results, a
few conclusions can be made:

e  Moisture content in the extracted gas increased from approximately 3% to 32% overall. The measured
moisture contents are consistent with condensate production rates;

e  Measured helium concentrations (and calculated tracer recoveries) at VR-2d were relatively high
compared with other concentrations and recoveries. These values may reflect accumulation of helium
from previous test runs;

s  Calculated flowrates from the combined main header increased as heating progressed. The increase in
flow is probably due to increased moisture content; and '

e In general, calculated helium tracer recoveries increased as heating progressed. Although there is
considerable uncertainty involved in the measurements and calculations used to derive the recovery
values, it appears that the vapor recovery network is doing an adequate job of capturing vapors
generated within the treatment array.

Recommendations for future vapor recovery network design and operation include:

e  Operate the SVE blowers at the highest vacuum possible. This will allow approximately 10 scfm to be
extracted from each of the wells; and

e Install or use existing vapor recovery wells with shallow (4 to 9 feet bgl), deep (12 to 17 feet bgl), and
Terrace Alluvium (8 to 32 feet bgl) screened intervals to capture vapors in the areal and vertical extent
of the treatment array,



Response to Comments to the
Six-Phase Heating™ Pilot-Scale Test
Draft Technology Performance Report
Dense Non-Aqueous Phase Liquid
Eastern Parking Lot Groundwater Plume
Air Force Plant 4
Fort Worth, Texas, February 2001

General Comments: The stated purpose of this pilot-scale test was to determine the effectiveness of Six-Phase H-z:atingTM (SPH)
technology at removing trichloroethylene (TCE), including dense non-aqueous phase liquid (DNAPL), at the Air Force Plant 4
(AFP4). Three specific performance criteria with corresponding objectives were defined for the test. The SPH test results exceeded
all three objectives. Two of the objectives were remediation levels for TCE in soil and groundwater. The SPH test system heated the
soil to levels that exceeded the boiling point for TCE and effected removal through an existing Soil Vapor Extraction (SVE) system at
AFP4. The contaminated site is on the National Priorities List and a negotiated Record of Decision stipulates that TCE in soil (in the
vadose zone) must be reduced to below 11.5 milligrams/kilogram (mg/kg) and that TCE levels in the underlying groundwater not
exceed 10 milligrams/Liter (mg/L). Results of the pre- and post-test sampling indicated that TCE levels were reduced to 0.29 mg/kg
in soil and 5.7 mg/L in groundwater, all 95% Upper Confidence Level values. These removal values represent a 97% and 95%
reduction of TCE levels in soil and groundwater respectively. Also, the SPH system appeared to enhance the natural biodegradation
of TCE by organic carbon sources in soil. From the test data review, SPH appears is a technologically effective method of gross TCE
removal; however, cost of treatment was about $1500 per pound of contaminant removed or about $1.30 per cubic yard of soil treated
(these costs did not include the cost of running the SVE system). TCE removal efficiency tailed off considerably toward the end of
the 88-day test and this leaves some question as to the economic viability of using SPH to achieve microgram levels of TCE in either
soil or groundwater. Based on the test results, SPH is a technically acceptable method of TCE at AFP4, costs not withstanding.

Results of the calibration and quality control parameters for the project were not included in the document. Only data summary
Tables were included. The quality of the data could not be evaluated independently. Section 3.4 of the document discusses quality
problems encountered in the analytical process. The concerns discussed in this section should not have an impact on the overall
quality of the data. Specific comments are provided regarding qualifying results as appropriate.

Many of the analytical results for trichloroethylene TCE were high, beyond the calibration range requiring dilution of the samples.
Dilution factors for samples should be included in the summary tables. The laboratory audit report (Appendix E) recommends that the
software used to calculate dilute concentrations be verified to ensure that the calculations are accurate. The Quality Assurance (QA)
summary section should assure that verification has been done and that the sampling results for TCE have been validated.
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Response to the General Comment:

Dilution factors for samples are included in the report summary tables. The laboratory hand validated a subset of the dilutions and
verified the calculations. The results for TCE have been validated by the URS project QA/QC Coordinator.

From Informatics:

1 1.2 1-4 3 4 | Was the DNAPL not found down | The text remains on Page 1-4, paragraph 3,
gradient “in” or “from” the line 4. “In” is correct. This refers to the
Eastern Parking Lot? Check to initial partitioning tracer tests. The test
ensure that “in” is correct. within Building 181 and the test just

northeast of Building 182 (in the EPL area)
determined that DNAPL was present. The
far downgradient test, also performed in the
EPL, determined that DNAPL was not

present.
2 2.0 - - - Pages 2-4, 2-8,2-12, 2-14, and 2- | The document has been reformatted to
16 are missing. The back sides of | eliminate the blank pages (i.e., “This Page
some full page figures are not Intentionally Left Blank™ has been inserted
numbered. Correct this on the back of color foldout figures).

discrepancy so that the reader will
not be left to wonder if pages are
missing.
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3 3.1 3-1 - SPH effectiveness is based on pre- | Ideally, the pre-test sampling would have
Figure 3-1 | 3-2 - and post-test sampling results; occurred immediately prior to the SPH

however, pre-test soil sampling operation phase. Due to logistical

occurred on or about 30 April and | difficulties, there was a lag period of

the SPH didn’t begin operation approximately three months. However, the

until 7 August. TCE levels may results of the pre-test sampling were

or may not have been significantly | consistent with historical analytical data.

reduced in that three-month Since the contamination has remained at the

timeframe. Address this issue in | site for a period of years, it is not expected

the text on page 3-1. that TCE levels would appreciable change
in a period of months. This has been
addressed on page 3-1, paragraph 3, line 2.

4 34 3-7 1-3 | All results that are reported over This comment has been addressed on page
the calibration range should be 3-7 and in Appendix D. The parent sample
flagged appropriately. discussed was diluted and reported within

the calibration range. In general, flags have
been added to the analytical data tables in
the appendix. These flags have been carried
forward from the appendix to the data
summary tables included in the text.

5 34 3-7 1 | Water sample results for AFP4- The summary table still includes the data
SPH-GW11-6 were not included | for the normal sample AFP4-SPH-GW 11-0.
in the summary Tables; however, | The sample AFP4-SPH-GW11-6 was
results for AFP4-SPH-GW11-0 actually the trip blank for the parent sample.
were reported. Resolve the All appropriate flags are included in the
discrepancy. Values that are summary tables and in the Appendix D
known to be biased low should be | tables.
appropriately flagged.

6 34 3-8 1-3 | If benzene and styrene are not This has been explained on Page 3-8,
chemicals of concern for this second paragraph, third line.
project, a note of explanation
should be added.
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T 34 3-8 10- | The results of sample AFP4-SPH- | In Table 4-3, the sample has been
12 | S032-0 in the summary Table are | appropriately flagged as “estimated.”
not flagged as the text indicates.

8 4.0 - - Pages 4-8, 4-12, 4-16, and 4-20 See response to Informatics Comment #2.
are missing. The back sides of
some full page figures are not
numbered. Correct this
discrepancy so that the reader will
not be left to wonder if pages are
missing.

9 4.1.1 4-1 2 | Add an “s” to “location.” An *“s” has been added to “location” on

page 4-1, last paragraph, line 2.

10 4.1.1 4-1 5 | It appears that “from” should be “From” has been changes to “at” in the
changed to “at.” If this is correct, | second to last sentence on page 4-1.
make the change or clarify this
sentence.

11 6.1 6-2 - | Include a statement that these are | A statement has been included to point out
incomplete costs since the cost of | that the unit costs do not include the costs
operating the SVE and the for SVE.
contaminant recovery system is
not included.

From AFCEE/ERC: General Comments
1 [Design to Heat total source area all at same time or from perimeter [This test was performed to determine the

to center. Lack of CSM information leaves open the probability of  [effectiveness of SPH in one of the most

moving contamination instead of removing it. contaminated areas. Although boundary
effects cannot be discounted, there is not a
driving force for moving contamination out of
the area, other than natural groundwater
hydraulic effects.
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its, transmission lines).
Are all sources in the proposed full-scale SPH area covered? Is there a
list of sources for the CSM that have contributed to the plume? It
appears there may be some unknowns that have to be addressed on the
north side.

The known primary sources of TCE
contamination are former Tanks T-534 and T-
544 and the associated process area, as now
indicated on Figure 1-2. The expanded SPH
area will encompass this area, as well as the
area of soil contamination greater than 11.5
mg/kg. Although this boundary has not been
completely defined on the north side, the soil
vapor results from this area do not indicate an
additional, unknown source.

3 ed URS staff examined the referenced outcrop. A
Examine lithologic logs  [study is underway to assess whether
d compare with outcrop for correct placement of electrodes in contamination (DNAPL) is present in the
ubsurface. A quick study of the outcrop should help give those we upper portions of the bedrock beneath the
ust convince a greater confidence in the CSM. study area.
From ASC/ENVR:

1 |Fig1-2 We should certainly be able to include, on this figure, the | The tanks have been included on Figure 1-2
location of the (1992) leaking tank, T544 - I've seen it on | and are within the contour of the area of
other drawings. But we know it is within the contour known soil contamination.
proposed/planned to be addressed in further projects.

2 | RPOinput | I concur with EarthTech in that the CatOx unit currently | Comment noted.
in operation is likely too expensive. We should consider
re-installing carbon filters both as a backup/peaking
capability for future treatment operations and to cut costs
in the interim (task for IT).
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3 | RPO input | It seems that the soils portion has relatively little The diagram will be reviewed and this
contamination left. Some areas may still be highly information will be considered during
contaminated from the route the initial spill took while electrode placement and target depths.
migrating downward. Given the risks associated with
LM Areo utilities, the recommendation that heating
could/should be used in the first few feet bgs should be
implemented only in areas where contamination, but no
piping, exists. Isent Steve Fain a Powerpoint slide with
our map of utilities, not OK for drilling, but should be
fine for performance-based design.

4 |LF3RI The likelihood that fractured rock (weathered limestone) | Comment noted. The results from the

concerns | exists in the area should be evaluated (task for IT). This | bedrock investigation will be utilized in
will enable better understanding of the practicality of determining the target depths for electrodes.
using controlled DNAPL recovery (cheaper) and/or SPH | It 1s also important to note that although the
for similar sites, or further at this site. URS/TRS should | pilot-test electrodes were installed at the
also consider installing any planned g/w P&T wells alluvium/bedrock interface, heating
(and/or electrodes) down into the rock a few feet, as extended several feet down into the
indicated by local corings. bedrock.

5 | Implemen | Iagree that we must treat the RA soils area from the Comment noted. The variations in TCE

- outside in, to eliminate residual concerns about rebound. | concentrations in groundwater from MW-5
tation area | Further characterization in Bldg. 5 should be limited to are well within historical trends.
that needed to define the northern extent, and be useful
for subsequent installation of electrodes, SVE wells or
external monitoring points. Heating to the south and
west (at depth) may yet cause increased g/w
contamination, since DNAPL is likely from the site
westward all through bldg 181/182 (see next two
comments).
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TIO
concerns

The existing g/w RA contour was established 2+ years
ago. Monitoring wells should be re-sampled to obtain a
more current baseline before large-scale heating is
implemented (task for Jacobs), and again afterward (next
year). Given the April sampling round is fast
approaching, we should look into having a more
thorough sampling of wells in the Bldg. 181/182 area,
possibly quarterly.

Comment noted.

FFS /
Jacobs
LTM data

Jacobs did sample MW-5 (and others, April & October
each year) which shows high levels of TCE
concentration. In April 2000, 550ppm, field Temp was
24.9 °C; in October, 820ppm, field temp was 25.8 °C. I
suspect that this is not sufficient information to draw
conclusions from. My concern is that the
thermodynamics of g/w have increased the rate of
dissolution of DNAPL across a broad area. This may
well affect the northern and eastern edges of the
implementation area in g/w. More effective dual-phase
g/w pumping should be engaged in the area (task for IT)

as well as during implementation.

Comment noted.
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